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FOREWORD 


This seventh annual edition of Ames Research Center Publications: A Continuing Bibliography 
lists Ames-sponsored literature indexed during 1979 in Scientific and Technical Aerospace Reports 
(STAR), Limited Scientific and Technical Aerospace Reports (LSTAR) and International Aerospace 
Abstracts (IAA). 

The Bibliography is divided into two sections: Section I contains citations and abstracts of 
published works listed by directorate, type of publication (NASA formal report, NASA contractor 
report, journal article, meeting paper, book or chapter of a book, and patents); Sections II and III 
are comprised of subject, author, contract number and report number indexes. 

Information for ordering publications cited may be obtained by referring to NASA's STAR, 
LSTAR, and IAA. The NASA unlimited reports are available in either hard copy or microfiche 
through the National Technical Information Service (NTIS), Springfield, VA 22151, or through the 
Government Printing Office (GPO), Washington, D.C. 20402. Items identified with an X accession 
number are often limited or classified and available only to certain individuals or organizations. 
These documents must be ordered from the NASA center or from the institution which produced 
them. Patents are available through the Commissioner of Patents, U.S. Patent Office, Washington, 
D.C. 20231. 

The Library Branch Staff is available to advise Ames requestors which form, ARC 80 "Library 
Resource Request” or ARC 81 "Published Material Request," should be used to order copies of 
published works from either the Ames Technical Library, 202-3, extension 5157, or the Life 
Sciences Library, 239-13, extension 5387. 

Because this edition of Ames Research Center Publications: A Continuing B'bliography is 
based upon the index. ng services of STAR, LSTAR, and IAA, some published work may not be 
included. If this is the case, send two copies of the published work to Betty Snerwood, 202-3, and 
the citation will appear in the next annual bibliography. 


Betty Sherwood, Compiler 
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OFFICE OF THE DIRECTOR 


FORMAL REPORTS 


N7V10M2'| National Aeronautics and Specs Administration 
Ames R e se arch Canter. Moffett Field. Calif 

PL* -UMNO FOR AIRPORT A CC1M: AN ANALYSIS OP 

THK SAN PNANOSCO SAY ARfiA 

Janr S. Oaiani. ed. (Stanford Unnr . Calif.). James V Jucker. ed . 
and J. Uoyd Jonas (Stanford Unw.) May 1978 300 p refs 

Stanford- NASA- A SEE Summer Faculty Fellowship Program on 
Eng System Design held at Moffett Field. Calif . 1977 
(Grant NG R-06-020-409) 

(NASA-CP-2044. A-7347) Avail: NT! S HCA13/MFA01 CSCL 
13F 

A description of the airport area, its current transportation 
capabilities, and recommendations lor future access planning are 
presented For individual tides, ass N79- 10943 through N79- 

10948 


N7S-10SS7*| National Aeronautics and Space Administration 
Ames Research Canter Moffett Field. Calif 

TICHNOLOQICAL C HANOI ANO PRODUCTIVITY GROWTH 
IN THE AIR TRANSPORT INDUSTRY 

Nathan Rosenberg (Stanford Unnr . Calif ). Alexander Thompson 
(Stanford Umv . Calif), and Steven E Belsley Sep 1978 
101 p refs 

(NASA-TM 78505 A 7514) Avail NTIS HC AOfl/MF A01 
CSCL 02A 

The progress of the civil air transport industry in the United 
States was examined in the light of a proposal of Enoe who. 
after examining the growth of the petroleum industry, divided 
that phenomenon into two phases, the alpha and the beta, that 
is. the invention, first development and production. . -d the 
improvement phase The civil air transport industry deveiipsd 
along similar lines with the technological progress coming in 
waves each wave encompassing several new technologic 'I 
advances while retaining the beet of the old ones At the same 
lime the productivity of the transport aircraft as expressed by 
the product of the aircraft velocity and passenger capacity 
increased sufficiently to allow the direct op^~ ***vj cost in cents 
per passenger mile to continually decrease with each successive 
aircraft development LS 


N79- 1**94*! National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 
AMES COLLABORATIVE STUDY OF COSMIC-RAY NEU- 
TRONS 2 LOW ANO MID LATITUDE FUOHTS 

L D Stephens. J B McCaslin. A R Smith. R H Thomas. J 
E Hewitt, end L Hughes 1 Mar 1978 20 p refs Prepared 
in cooperation w>th California Univ . the Lawrence Berkeley Lab 
(Contract W-7405-eng-48) 

(NASA TM 79881 LBL 67381 Avail NTIS HC A02/MF AO I 
CSCL 038 

Progress ol the study of cosmic ray neutrons is described 
Data obtained aboard fi ghts from Hawaii at altitudes of 41.000 
and 45.000 feet, and in the range of geomagnetic latitude 17 N 
less than or equal to Iambus less than or equal to 21 N are 
reported Prulimine- / estimates of iieuuon pretra are made 

DOE 


N7S-1SSS7*! National Aeronautics and Space Administration 
Amts Research Center. Moffett Field. Calif 

HUMAN NEUROLOOICAL DEVELOPMENT PAST. PM- 
SENT AND FUTURE 

Ralph Pelligra. ed Nov 1878 60 p refs Symp. held at 

Moffett Field. Calif. 18 May 1978. sponsored in pert by Inst 
for the Achievement of Human Potential. Philadelphia. Pa Original 
contains color illustrations 

(NASA CP 2063 A-7630) Avail NTIS HC A04/MF A01 CSCL 
06P 

Neurological development is considered at the mayor human 
potential Vision, vestibular function. inteHigenca. end nutrition 
are discussed et well es the treatment of neurotogKel disfunctions 
coma, and convuisivs tenures For individual titles, see N7B- 
16888 through N79 15897 


N79-19SS1*! National Aeronautics and Space Admmietration 

Ames Research Center. Moffett Field. Calif 

VISUAL SIMULATION REQUIREMENTS ANO HANOWARE 

John C Dusterberry In AGARD Footed Aircraft Environ 
Simulation Tech Oct 1978 7 p reft l or primary document 
sea N79 15973 07 -091 


Avail NT) S HC A14/VF A01 CSC101E 

Requirements for any out-of-the cockpit visual simulation 
system can easily load to a sat of system specifications which 
are deerty beyond the visual scans that can be produced by 
currant technology Therefore, the requirements of any proposed 
system must ba assessed In light of the expected simulated 
aircraft and missions, axpenments on pilot response, and available 
image generation and display hardware A review is mads of 
some of the recent experiments, and the results are related to 
aircraft and missions with particular emphasis on research and 
development simulators Recent visual simulation hardware is 
considered in light of extending the range of applications of 
piloted aircraft simulators, and a method of design approach is 
proposed GY. 


NASA CONTRACTOR REPORTS 


X79-10043*# Public Service Consultants. Seattle. Wash 

RATE DEMON FOR CENTRAL VALLEY PROJECT. 
PROJECTION OF FUTURE CUSTOMER USAGE FOR THE 
PERIOD TWELVE MONTH! ENDED JUNE 30. 1S7R. AND 
ANALYSIS OF CUSTOMER USAGE FOR THE PERIODS OF 
TWELVE MONTHS ENDED JUNE 30. 1S73. 1S74. 1S7S. 
1S7S AND 1S77 

24 Cct 1978 143 p Sponsored by NASA Prepared for DOE 
INASA-CR-152215) Unclassified report 

NOTICE Available to U S Government Agencies and Their 
Contractirs 


Three alternative rate structures other than the traditional 
average rate to all Central Valley Proiect commercial power 
customers are reviewed Under the recommended rate structure 
C. customers who purchase only protect-generated power would 
pay the protect supply charges Those customers requiring puwer 
over and above the amount available to them from the project 
would pay dual charges Tentative iates for rate structure C are 

1 18 kW/mo demand charge and 3 60 mills kWh energy charge 
for protect supply For purchase supply the demand charge is 

2 40 kW/ month and 13 92 energy charge A R H 


JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A79-S1027 * Aerospace highlights and potential medical 

applications. C. A Syvertson (NASA. Ames Research Center. 
Moffett Field. Calif. I. In Nonmvasive cardiovascular measurements. 
(A79-51026 23-54) Bellingham. Wash.. Society of Photo-Optical 
Instrumentation Engineers. 1978. p. 1-10. 

An attempt is made to provide an overview of activities going on 
in NASA from aeronautics to manned space flight, to exploration of 
other planets Some of the spin-offs of NASA research related to the 
medical profession are described. The discussion focuses on the 
Space Shuttle, the unmanned spacecraft Seasat program, the explora- 
tion of other planets in the solar system, a water-cooled helm and 
some b r eakthroughs in medical diagnostic instrumentation. S.D. 
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ADMINISTRATION 




FORMAL REPORTS 

N7t-1IMt a | National Aaronautica and Spaca Administration X79 101B1*# SKI Intamational Corp.. Menl^Vark. Calif 

Aim Research Cantor Moffstt Field Calif AKROOVNAMIC ORAO REDUCTION DEVICES IN THE 

TECHNOLOGY UTILIZATION oSS TRUCKING INDUSTRY: A MARKET SURVEY EM 

Charles C Kubokawa In ns Human Neurol Develop. Nov. Repo r t 

1978 p 5-7 (For primary document see N79-1S8S7 06-99) Gail Keiton Frogg Feb 1979 145 p reft 

Avail NT1S HC A04/MF A01 CSCL OSA (Contract NAS2 9846; SRI Proj 7171) 

NASA developed technologies were used to tackle prob- (NASA-CR- 152300) Unclassified report 

lemt associated with safety tr/insportation. industry, manufactur- 
ing. construction and state and local governments. Aerospace NOTICE Available to U S Government Agencies and Their 

programs were responsible for more innovations for the benefit Contractors 

of mankind than those brought about by either major wars, or 

peacetime programs Briefly outlined are some innovations for A market survey is presented which describes the types of 

manned space flight, satellite surveillance applications, and aerodynamic drag reducing devices currently available and the 

pollution monitoring techniques G.G markets they serve Also the future of truck aerodynamics as it 

will affect that market is discussed RES 
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NASA CONTRACTOR REPORTS 


N 79-12M1*| SRI International Corp . Menlo Park. Calif 

9U9G89T8D APPROACH FOR E9TA9U9HING A RE HA 91 L 
ITATION ENGINEERING INFORMATION 8KRV1C8 FOR TNI 
■TATI OF CALIFORNIA 

Lo F Chnety. Gail Keiton- Fogg. Ruth Lusk, and Cynthia Vahlkamp 
Sep 1978 250 p refs Sponsored m pert by California State 
Dept of Rehabilitation 

(Contract NAS2 9846 SRI Pro) MEU 7171) 

(NASA-CR 152198) Avail NTIS HC A11/MF A01 CSC*. 
068 

An ever expanding body of rehabihtatnn engineering 
technology is developing in thw country, but it rarely reaches 
the people for whom it is intended The mcreesmg concern of 
state and federal departments of rehabilitation lor ttee te ch nology 
leg wes the stimulus for a senes of problem-solving workshops 
held in California dunng 1977 As a result of the wor ks hops, 
the recommendation emerged that the California Department of 
Rehabilitation take the lead in the development of a coordmetad 
delivery system that would eventually serve the entire state and 
be a model for similar systems across the nation G Y 
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N79- 22967* National Aeronautics and Spaca Adminir .ration 
Ames Research Center. Moffett Field. Calif 

AMES RESEARCH CENTER PU9UCAT10NS. 1S77 

Apr 1979 123 p 

(NASA TM 78514; A-7704) Avail NTIS HC A06/MF A01 
CSCL 058 

This bibliography lists 786 formal NASA publications, journal 
articles, books, chapters of books, patents, and contractor reports 
which appeared dunng 1977 or which were not included in 
previous annual bibliographies Citations are arrenged by 
directorate, type of publication and author Each NASA report 
is identified by a technical report and accession number to fecilitsto 
ordering An author index is provided A R M 


AERONAUTICS AND FLIGHT SYSTEMS 


FORMAL REPORTS 


N79-10049*f National Aaronautics and Spact Administration 
Ames Research Center Moffett Field. Calif 

FLIGHT RESEARCH CAPABILITIES OF THE NASA/ARMY 
ROTOR SYSTEMS RESEARCH AIRCRAFT 

Samuel White. Jr and Gregory W Condon Sep 1978 30 p 

reft 

(NASA-TM 78522 A-7B02) Avail NTIS HC A03/MF A01 
CSCL 01 C 

A description is given of the capabilities and limitations of 
ths Rotor Systems Research Aircraft (RSRA) that was demon- 
strated during the develooment contract, and assasses tho 
expected research capabilities of the RSRA on delivery to the 
government L S 


N7S- 10064*f National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

FUOHT EXPERIENCE WITH ADVANCED CONTROLS AND 
DISPLAYS DURING PILOTED CURVED DECELERATING 
APPROACHES IN A POWERED LIFT STOL AIRCRAFT 

W S Hindson I Natl Aaron Estab . Ottawa) and G H Hardy 
Sep 1978 14 p refs 

INASA TM 78527 A 7625) Avail NTIS HC A02/MF A01 
CSCL 01 D 

The control, display, and procedural features are described 
for a flight experiment conducted to assess the feasibility of 
piloted STOL approaches along predefined, steep, curved, and 
decelerating approach profiles It was found to be particularly 
important to assist the pilot through use of the flight director 
computing capability with the lower frequency control-related 
tasks, such as those associated with monitoring and adiusting 
configuration trim as influenced by atmospheric effects, and 
preventing tho system from exceeding powerplent and SAS 
authority limitations Many of the technical and pilot related 
issues identified in the course of this flight investigation are 
representative of similarly demanding operational tasks that are 
thought to be possible only through the use of sophisticated 
control and display systems A R H 


N79 11034*||l National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

AN OVERVIEW OF THE QUIET SHORT HAUL RESEARCH 
AIRCRAFT PROGRAM 

Michael D Shovlin and John A Cochrane Nov 1978 41 p 

refs 

INASA TM 78545 A 76721 Avail NTIS HC A03/MF A01 
CSCL 01 C 

An overview of the Quiet Short Haul Research Aircraft IQSRAI 
Program is presented with special emphasis on its propulsion 
and acoustic aspects A description of the NASA technical 
participation m the program including wind tunnel testing engine 
ground tests and advanced aircraft simulation is given The aircraft 
and its systems aie described and measured performance 
wheif available is compared to progiam goals Preliminary data 
indicate that additional research and deve ..pment a>e needed in 
some areas of which acoustics is an example Some of these 
additional research areas and potential experiments using the 
QSRA to develop the technology are discussed The concept of 
the QSRA as a national flight research facility is explained B B 


N76- 1201 3*| National Aeronautics and Space Administration 
Ames Research Canter. Moffett Field. Calif 

APPLICATION OF SHOCK TUBES TO TRANSONIC AIRFOIL 
TESTING AT HIGH REYNOLDS NUMBERS 

William J Cook (Iowa State Univ.l, Michael J Chaney (Iowa 
State Unhr ). Leroy L Presley, and Gary T. Chapman Nov 1978 
89 p rah 

(NASA -TP -1288. A -8856) Avail NTIS HC A04/MF A01 CSCL 
01A 

Performance anfysis of a gas-driven shock tuba shows that 
transonic airfoil flows with chord Reynolds numbers of the order 
of 100 million can be produced, with limitations being imposed 
by the structure I integrity of the facility or the model A study 
of Bow develooment over a simple circular arc airfoil at raro 
angle of attack was earned out m a shock tube at low and 
intermediate Reynolds numbers to assess the testing technique. 
Results obtained from schlieren photography and airfoil preseure 
measurements show that steady transonic flows similar to those 
produced for the same airfoil in a wind tunnel can be generated 
within the available testing time in a shock tube with property 
contoured test section walls G G 


N 79-12019* f National Aeronautics and Space Administration 
Amee Reeearch Center. Moffett Field. Caitf 

EXPERIMENTAL INVESTIGATION OF WING FIN CONFIG- 
URATIONS FOG ALLEVIATION OF VORTEX WAKES OF 
AIRCRAFT 

Vernon J. Roeeow Nov 1979 38 p rah 

(NASA-TM- 78520. A-7S93) Avail NTIS HC A03/MF A01 

CSCL 01A 

A vanety of fin configuration were tested on a model of 
the Boeing 8747 in 40 by 80 foot wind tunnels The test results 
confirmed that a reduction m wake rolling moment was brought 
about by the vortex shed by the fins so that a wide range of 
deaigrts can be used to achieve wska alleviation It was also 
found that the reduction in wake-induced rolling moments was 
especially sensitive to the location of the smaller fine on the 
wing and that the penalties in lift and drag can probably be 
made negligible by proper fin design J AM 


NTS- 120 19* I National Aaronautics end Space Administration 
Ames Research Center. Moffett Field Calif 

COMPREHENSIVE HELICOPTER ANALYSIS: A STATE OF 
THE ART REVIEW 

Wayne Johnson Nov 1978 18 p refs Prepared m cooperation 
with Army Aviation Research and Development Command. Moffett 
Field. Calif 

(NASA-TM -78639. AVRADCOM -78-56(AM). A 7661) Avail 
NTIS HC A02/MF A01 CSCL 01A 

An aaeeasment of the status of helicopter theory and analysis 
is presented The technology level embodied m available design 
tools (computer programs) is examined, considering the problem 
areas of performance, loads and vibration, hendkng qualities and 
simulation and aeroalastic stability Tho effectivene s s of the 
present analyses « discussed The characteristics of the technology 
m the anatyfas are reviewed including ths aerodynamics 
technology induced velocity and wake geometry, dynamics 
technology and machine limitations Author 


NT*- 1X031* | National Aeronautics and Spaco Administration 

A ■> »- /» - »« ■« - ^t-l-4 f'mjU 

'*wXNw I Ci* v^lllO WOT^n • i^iU. vOtfft 

CANARD -BOOT-TAIL MISSILE HOT AT AMUI Of 
ATTACK TO M M« IN TMG AMIS 11POOT TRANSONIC 
UMNO TUNNSL 

Clyde Q Alan. Richard Q. Echwmd (NteNen Eng and Re*.. 
Inc.. Mountain View. Cattf). and Gerald N Malcolm Sap. 1S7S 
1217 p raft 

(NASA-TM-7S441) Aval NTIS HC A99/MF A01 CSCL 01A 
Blunted oglva cylinder mlaoda modal* with a length-to- 
dtameter ratio at 10.4 wore tootod at tranaonic speed* and largo 
anglaa of attack in an 11 loot tranaoni c wind tunnol. Tha 
configuration* are. body, body with tan panda, body with 
canard*, and body with canard* and tad* Force* and moment* 
from tha entire modal and each of tha eight An* war* measured 
over th* pitch rang* of 20 dog to SO dag. and rod anglaa of 
0 dag to 48 dog and canard dolloction angle* between 0 c*g 
and IS dag The Reynold* number ranged from 3 9 * 10 to the 
6th power nor meter Large wda force* and yawing moment* 
ware oboorvod tor soma of tha teat coooe involving * symmetric 
geometry B B 


tie* tiroughout the flight am** pa < 


NT*- 12842*| National Aaronautics and Space Administration 
Arne* Research Canter. Moffett Field. Calif 

NONUNKAR DYNAMIC RISTON 84 OF WIND TURBIN! 
ROTORS Pti.D Theela • MIT 

Inderjit Chopra Fab 1977 233 p ref* 

(Grant NSF AER 75 00826) 

INASA-TM-78324) Avail NTIS HCA*1/MFA01 CSCL 10A 
Th* nonlinear aquation* of motion for a rigid rotor restrained 
by three flexible spring* representing the flapping, lagging and 
feathering motion* are derived using Lagrange's aquation* for 
arbitrary angular rotations The** are reduced to • consistent 
tat of nonlinear equations using nonlinear terms up to thud 
order Author 


N78- 12SS6*f National Aaronautics and Space Administration 
Ames Resear c h Center. Moffett Field. Calif. 

AIN POLLUTION FROM AIRCRAFT OPERATIONS AT BAN 
JOBS MUNICIPAL AIRPORT, CALIFORNIA 

Edward T Schairer Nov 1S78 23 p left 

INASA-TM 78506 A-7523) Avail NTIS HC A03/MF A01 

CSCL 13B 

Th* amount of air pollution discharged by arriving and 
departing aircraft at the San Joe* Municipal Airport was estimated 
These estimate* war* mad* for each on* hour interval of a 
summer weekday in 1977 The contributions of both general 
aviation (personal and business aircraft) and certified air earners 
(scheduled airliners) were considered Th* locations at which 
the pollutants were discharged war* estimated by approximating 
the flight paths of arriving and departing aircrr ft Three type* of 
poflutants were considered carbon monoxide, hydrocarbons, and 
ox i de* of nittogan S B S 


N7B-1S887*# National Aeronaut i c* and Space Adminfe tre t i on 
Ames Research Center. Moffett F i eld. CoW 

PON A DfRfTAl PUBMT- CONTROL STB ISM 

Luigi t Oooten. end Stem Weweenhergai Nov 1979 114 p 

refe 

(NASA-TP-1221; A-7074) Avan NTIS HC A0B/MF A01 CSCL 
01C 

Opftionil ippldtior of tfn oommind gmintor (CG) wm 
iiunmtd in detail in a aimuiation of • control ay — am 

with the eigmenaor wing fet STOL reeaerch air cr aft The bearc 
repertoire of wipe esN menouvere and oporatlonol constraints 
are dfeeuaaod. and the e y etam b ahevior ■ tasted on • rigorous 
STOL eggroeeh path and aa affected by verfeu* ippmeimohnna 
in the CO ay nth tala and typo* of dfeturtoneaa kiund in tha 
o u ore t lonel environment Tha aimule ti on reaufta mdic o to that • 


N7B- 1401 1*| National Aeronautic* end Space Adrmmstretion 

A - - - - m *- *« w r : -i -i r'.i.a 

Amaa n— aaren uo.iiar. moiran rmo. Lau 

AIRFOIL DS8ION BY NUMIRICAL OPTIMIZATION UMNO 
A MINI COMPUTE R 

Raymond M Hicks end C. A. Sielezek (Computer Information 
Systems Cupertino. Calif) Doc 1S7S 26 p refs 
(NASA-TM-7S602. A- 7606) Avail NTIS HC A03/MF A01 
CSCL 01A 

A computer program developed for the automated design 
of low apood airfoil* utilize* a generalized Joukoweki method 
for aerodynamic analysis coupled with a conjugate grodfent, 
ponof t y function numerical optimization algorithm to give an 
offl ei ont calculation technique for use with minicomputer* Th* 
program desi g ns airfoil* with * prescribed pressure distribution 
as wefl S* those which minimize or maximal some aerodynamic 
loro* co effi ci ent At present the method is restricted to inviocid. 
incompraaatbto flow A typical da-go probiam whI axacuta in 
4 6 hr on on HP 9830 minicomputer A.R.H. 


£70-14082*1 Nettonel Aeronautics end Space Admi n d u r a tion. 
ait— naaaarcn uaoiar. wontn rt— a. tan 

VOOTCX EFFECTS FOR CANARD- VY1NR CCNFIBURATIONS 
AT HIBH A NO LIB OP ATTACK IN SUBSONIC FUMf 

B. M. I be Si (vs and R T Medan Dec 1S7B 32 p refe 
(NASA TM 78543 A-7677) Avail NTIS HC A03/MF A01 

CSCL 01A 

A fully three-dimensional subsonic panel method that can 
handle arbitrary shed vortex wakes » used to compute the 
nonlinear force* and moments on simple canard wing configura- 
tions Th* lifting surfaces and wakes are represen t ed by dou b let 
panels The Mengfer-Smith theory it used to provide an initief 
estimate for th* vortex sheet shed from the feeding edge. The 
trading-edge wake end the leading-edge wake down st ream of 
the trailing edge ere assumed to be straight end leave the trailing 
edge at an angle of alpha/2 Result* indicate good a greement 
with experimental data up to 40 degs angle of attack. Author 


N7t-14SM*f National Aeronautics end Space Administration. 
Ames R esearc h Canter. Moffett Field. Calif 

EFFECTS OF UPPER SURFACE MODIFICATION ON TNI 
AIROOYNAMIC CHARACTERISTICS OF TUB NACA SB 
BUB 2 216 AIRFOIL SECTION 

Raymond M Hicks end Edward T Schairer Jen. 1E7B 27 p 
ref* 

(NASA TM 78603 A 7507) Avail NTIS HC A03/MF A01 
CSCL 01 A 

An upptr surface modification d reigned to increase the 
maximum lift coefficient of • 63 sub 2-216 airfoil eoctwn 
was t soled at Mach numbers ol 0 2. 0 3. and 0.4 Reynofdi 
numbers of 1 3 x 1 million 2 x 10 sub 6 end 2.S x 1 million 
Comp* noon* of th* aerodynamic coeffi ci ent s before end after 
th* modification wore mad* Th* upper surface modification 
incre as e d the maximum lift coefficient of the airfoil significantly 
at all conditions G O. 


NTS- 14002*# National Aeronautics and Spec* Adrmmstretion 
Ames Research Center. Moffer Fwtd. Calif 

EFFECTS OF VISUAL AND MOTION SIMULATION CUBING 
SYSTEMS ON PILOT PERFORMANCE DURIIM TAKEOFFS 
BATH B NOINS FAILURES 

Benton L Farm and Anthony M Cook Dec 1S7S 65 p 
INASA-TP-1TSS; A 7362) Aval NTIS HC A06/MF A01 CSCL 
06 H 


i * • » 


Data ara presented that show tha effects o- visual and 
motion during cueing on pilot performance during takeoff* with 
angina failure* Four groupa of USAF pilot* Maw a •imutatad 
KC 1 SB using tour different cueing systems Tha moot b a s ic ot 
thasa tystams was of tha .nstrumarrt-onty type Vtaual acana 
simulation and/or motion simulation waa addad to produca tha 
othar tystams Lsammg curvas. maan partormanca. and subjective 
data ara ssaminsd Tha raaults show that tha addition of visual 
cuamg rasultt in significant tmprovsmsnt in pitot porformanca. 
but tha combmad uaa of visual and motion cuamg raaults m far 
bonar porformanca Author 


N7R-14SSO*# National Aaronautics and Spacs Administration 

Amti nNlircn unur. mottvtt rHKl, uiit 

BI-OIMCnONAL BURIFOWIRE SKINFRICTVON 0A8E 

Hiroshi Higuchi (Dyn. T school . Inc.) and David J. P safes Nov. 
187S 27 p rafs 

(NASA-TM 78531. A-7637) Avail NTIS HC A03/MF A01 
CSCL 200 

A compact, nonotxrusivo. bi-diractionai. ahin-fnction gaga 
was dsvolnpad to maa s ura tha maan thoar ttraaa beneath a 
three-dimensional boundary layer Tha gaga worts by maasunng 
.ha hast Bus from two orthogonal wiras ambaddad in tha aurfaca 
Such a gaga was conttructod and its characteristics wars 
dotorminad for ditto rant angles of yaw m a calibration experiment 
m subsonic How with a Preston tuba used as a standard. 
Sample gagas wars than used in a fully th.ee -dimensional turbulent 
boundary layer on a circular cone at high relative incidence, 
where there ware regimes of favorable and adverse pressure 
gradients and three-dimensional separation Both tha direction 
and magnitude of skin friction war* than obtained on tha con* 
surface Author 


N 79-1 1084* f National Aeronautic* and Space Administration 
Amai Research Canter. Moffett Field. Calif 

NIW NAIA AMEt WIND TUNNEL TECHNIQUES FOR 
STUDYING AIRPLANE SPIN AND TWO DIMENSIONAL 
UNSTEADY AERODYNAMICS 

Gerald N. Malcolm and Sanford S Davis In AGARD Dyn 
Stability Parameters Nov 1978 12 p rafs (For pnmary document 
saa N79- 15081 06-08) 

Avail NTIS HC A99/MF A01 CSCL 01 C 

Two new wind tunnel test apparatuses ware developed at 
NASA-Ames Research Canter The first is a rotary -balance 
apparatus to b* used in the Ames 12-Foot Pressure Tunnel for 
investigating tha effects of Reynolds number, spin rate, and angle 
of attack on tha aerodynamics of fighter and general aviation 
aircraft in a steady spin motion The second apparatus provides 
capability for oscillating s large two dimensional wing (0 5 m 
chord. 1 35 m span) instrumented with steady end unsteady 
pressure transducers in the Ames 1 1 a 1 1 ft Transonic Wind 
Tunnel A complete description of both apparatuses, their 
capabilities and some typical wind tunnel results are presented 

G V 


NTH- 16414*f National Aeronautics and Space Administration 
Amas Research Canter. Moffett Field. Calif 
A SAFETY MARGIN AND FLIGHT REFERENCE SYSTEM 
AND OISPLAY FOR POWthED UFT AIRCRAFT 

Robert K Hefflay end Gordon H Hardy In its The 14th Ann 
Conf on Manual Control Nov 1978 p 371-379 ref* Prepared 
in cooperation with Systems Techno! Inc . Hawthorn*. Calif 
(For primary document see N79- 15589 06-54) 

(Contract NAS2-941B) 

Avail NTIS HC A99/MF A01 CSCL 06H 

A study was conducted to explore the feasibility of a safety 
margin and flight reference system for those powered-lift aircraft 
which require a backside piloting technique Tha main obtectrv* 
was to display multiple safety margin criteria as s single variable 
which could be trucked both manually and automatically and 
which could be monitored m order to derive safety margin statu* 


The study involved a piiot-m-tha-loop analysis of several system 
concepts and a simulator axparimant to evaluate those concepts 
showing promise A system was ultimately configured which 
yielded reasonable compromises in comroltaMity. status informa- 
tion content, and the ability to regulate safety margin* at some 
exponas of the allowable low speed flight path envelop* G Y 


N79-1879S*f National Aaronautics and Space Administration 
Am** Research Cantai. Moffett Field. Calif 

COST AND SCHEDULE MANAGEMENT ON THE QUIET 
SHORT HAUL RESEARCH AIRCRAFT PROJECT 

Darrell E Wilcox and Peter Pattaraki* Jen 1979 20 p rafs 
(NASA-TM-78547: A-7684) Avail NTIS HC A02/MF A01 
CSCL 02A 

The Quiet Short-Haul Research Aircraft (QSRA) Protect one 
of the largest aeronautical programs undertaken by NASA to 
data, achieved a significant cost underrun This is attributed to 
numerous factors, not tha least of which wars tha contractual 
arrangement and the system of cost snd schedule management 
employed by tha contractor This papar summaries that system 
and the methods usad for coat/ porformanca measurement by 
tha contractor and by the NASA project management R acorn 
mandat ions ar* mad* for tha use of soma of these concept* in 
particular for future programs of a similar nature Author 


N7B-17794*||f National Aeronautics snd Space Administration 
Ames Research Canter Moffett Field. Calif 

AERODYNAMIC PROPERTIES OF A FLAT PLATE WITH 
CAVITY FOR OPTICAL PROPAGATION STUDIES 

Donald A Buell Jan 1979 100 p rafs 

(NASA-TM 78487. A-74BO) Avail NTIS HC A05/MF A01 

CSCL 01 A 

Transonic wind-tunnel tests were performed on a fla. plat* 
with snd without a cube-shaped cavity and antiresonance devices 
Measurements were made of the optical propagation and 
aerodynamic properties of the boundary and sheer layers The 
model and its velocity profiles and pressures am described 

SES 


N79- 17804*| National Aeronautics and Space Administration 
Ames Research Center. Mo*fett Field Calif 

WIND TUNNEL INVESTIGATION OF THE THRUST AUG 
MurtTOR PERFORMANCE OF A LARGE SCALE SWEPT 
WING MODEL 

David G Koenig and Michael 0 Falarski (Army Aviation Res 
snd Develop Command St Louis Mo) Feb 1979 58 p 

refs 

(NASA TM X-73239 AVRADCOM TR 78 55IAMI) Avsil NTIS 
HC A04/MF A01 CSCL01A 

Tests were made in the Ames 40- by 80 foot wind tunnel 
to determine the forward speed effects on wing-mounted thrust 
augmentors The large-scale model was powered by the 
compressor output of J-85 driven viper compressors The flap 
settings used were 15 deg and 30 deg with 0 deg. 15 deg. 
and 30 deg aileron settings The maximum duct pressure and 
wind tunnel dynamic pressure were 66 cmHg (26 in Hg) and 
1190 N/sq m (25 Ib/sq ft), respectively All tests were made 
at tero sideslip Test results am presented without analysis 

J M S 


NV9 17842* if National Aeronautics snd Space Administration 
Ames Research Center. Moffett Field. Calif 

A 8TUDV OF REDUNDANCY MANAGEMENT STRATEGY 
FOR TETRAD STRAP DOWN INERTIAL SYSTEMS 

Ronald J Hruby. William £ Bforkman (Analytical Mechanics 
Associates! Stanley F Schmidt (Analytical Mechanics Associates), 
snu Ralph A Carestia I Southern Colored* Umv ) Feb 1979 
51 p refs 

(NASA TM 78576 A 67251 Avail NTIS HC A04/MF A01 
CSCL I7G 


Algorithm! war* developed that attempt to identify which 
senior m a tetrad configuration has experienced a step failure 
An algorithm » also described that provides a measure of the 
confidence with which the correct identification was made 
Experimental results are presented from real-time tests conduct 
on a three axis motion facht'r utilising an ortho-skew tetrad 
strapdown inertial sensor package The effects of -vediction errors 
and of quantisation on correct failure identification are discus -ed 
as well aa an algorithm for detecting second failures through 
prediction A.R.H. 


NT*- 17® 72* f National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

CONFIGURATION MANAQEMKNT AND AUTOMATIC 
CONTROL OF AN AUOMBNTOR WING AIRCRAFT WITH 
VICTOR 10 THRUST 

Luigi S Cicoiani. B Sndhar. and George Meyer Mar 1976 
13S p refs 

(NASA TP- 1222. A 70991 Avail NTIS HC A07/MF A01 CSCL 
01C 

An advanced structure for automatic flight control logic for 
powered-lift aircraft operating m terminal areas is undar 
investigation at Ames Research Center This structure is based 
on acceleration control, acceleration commands are constructed 
as the sum of acceleration on the reference trajectory and a 
corrective feedback acceleration to regulate path tracking errors 
The cwntrei element of the structure, termed a Tnmmap uses a 
model of the aircraft aerodynamic and angina forces to calculate 
the control settings required to generate the acceleration 
commands This report desenbes the design criteria for tha 
Tnmmap and derives a Tnmmap for Ames experimental augmentor 
wing jet STOl research aircraft Author 


NT*- 19919*1 National Aeronautic* and Space Administration 
wnw ntMtfcn tvmr, miotTwtt mpo lwt 

APPROXIMATION CONCEPTS FOR NUMERICAL AIRFOIL 
OmMIZAHO-: 

Garret N Vanderplasts Mar 1979 38 p refs 
(NASA-TF-1370. A-7M2) Avail NT1S HC A03/MF A01 CSCL 
01A 

An effi c ient eigonthm for airfoil optimisation is presented 
The algorithm utEusa approximation concepts to reduce the 
number of aerodynamic analyses required to reach the optimum 
de si g n Examples are presented and compared with previous 
results Optimisation efficiency improvements of more than a 
factor of 2 are demonstrated Improvements m efficiency are 
demonstrated when analyse data obtained m previous design s 
are utilized The method is a general optimization procedure 
and e not limited to the application The method e intended 
for application to a wide range of engineenng design problems 

SES 


N7*-1**1**| National Aeronautics and Space Administration 

Ames Research Center. Moffett Field. Calif 

INRRTIAl DYNAMICS OF A GENERAL PURPOSE ROTOR 

Ronald W DuVai Mar 1979 34 p refs 

(NASA -TM -78657 A 7731) Avail NT1S HC A03/MF A01 

CSCL 01 A 

The inertial dynamics of a fully articulated stiff rotor blade 
are daovtd with empties is on equations that facilitate an organized 
programming approach lor simulation applications The model 
fornhe derivation includes hinge offset and six degrees of freedom 
lor the rotor shah Results are compered with the Rapping and 
lead- lag equations currently used m the Rotor Systems Re- 
search Aircraft simulation model and differences are analyzed 

Author 


N7*-1***0*f National Aeronautics and Space Administration 
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■VALUATION OF A WAKE VORTEX UPMT EBOORL (AND 


ON MMULTANIOUS MSASUMEMNT* O" RAM V9LOO- 
TM* A NO RNOOR-AtROUFT ACCRLI9 <TNMM 

9ertoers J Short and Robert A. Jacobean Mar. 197* 42 p 
reN 

(NASA TM 78561; A 773BI AveE NO* HC A02/MF A01 

CSCL 01C 

Simultaneous measurements were mads of the upset 
responses e xp erienced and the wahe vefocitta; encountered by 
an met ru merited Lserfet probe aircraR behind a Boeing 747 
fflrtu jmimtof The mguitf icctlifi 

tiona e x perienced could be predicted within 30% by a mathemati ca l 
upset response model when tfis characteristics of the wake wore 
weM represented by tha vortex model The vortex model used In 
the preeont study adequately represented the wake Row Reid 
when the vortices dissipated symmetrically and only one vortex 
pair existed in the wake LS 


NT*- 1 *•*•*! National Aeronautic* and Space Administr a tion. 
Ames Reseat ch Center. Moffen Field. 0*M 
HOLOGRAPHY A NO LDV TECHNIQUES. THRIR (TATUS 
ANO UN IN AIRFOIL RE MARCH sM 

D. A Johnson and W. D. Rachaio (Spectron Development -aba . 
Inc ) /a NASA Langley Res Canter Advanced Techno! Airfoil 
Res.. Voi 1. Ft 2 1*7* p 589 599 reN (For primary document 
see N79 19*89 1101) 

AveE: NT1S HC A14/MF A01 CSCL 14E 

The measurement capabHrties of laser vatoametry end 
holographic interferometry in transonic airfoE testing were 
demonstrated Fieeented are rep resen t atr ve result* obtained with 
these two norwnruerve technique* on a 1S.24 cm chord abfoE 
section. Theee results induds the density Raid about the airfoE. 
flow angle* m tha mvwcid flow and viscou* Row prapertia* 
including tha turbulent ReynohN rum The accuracies of the 
density Reids obtained by interferometry war* verified from 
comparisons with surface pressure end Near velocimeter 
measurement* LS. 
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(7*- 2O0O4*| National Aeronautics and Space Admimat ration 
kmaa Resear ch Canter. Moffett Field. CaM 

A MW TWO-DIMENSIONAL OSCILLATING WIN* AP- 
PARATUS FOR UNSTEADY AIROOVNAMIC9 RE MARCH 

Senfofd S Devi* and Gerald N Malcolm In NASA Langley 
Res Canter Advanced Tachnol AirfoE Res . Vol. 1. Pi 2 1*78 
p 67 1 -8*8 -eN (For primary document see N7S-18SS8 11-01) 
Avail NT1S HC A14/MF A01 CSCL 14* 

An epparetua for axparimantal research into unsteady 
transonic flow* is described The apparatus, as installed m the 
NASA-Amee 1 1 by 1 1 Foot Transonic Wind Tunnel, can impart 
(uE two-degree offreedom motions at reduced frequencies to 
0 3. oecElatory amplitudes to tn-2 degs, mean angles to 12 
dags. Mach number* to 1.4 and Reynolds number* <o 12x10. 
The test wing * fuEy instrumented fer dynamic waveform 
measurements and the date can be acquired, proc e s s ed, and 
displayed mi real-time with a new computational data ecquisr 
lion system Following a des c ription of the apparatus sample 
data from a recently completed test program n presented LS 


NTS- 20083* | National Aeronautics end Space Administration 
Antes Research Center Morten Field CaM 

OV8RV1IW OF TWO-DIMINMONAL AIRFOIL RIMARCH 
AT AMIR RIMARCH CtNTtR 

Gary T Chapmen In NASA Langley Ree L Advanced 

Techno! AirfoE Ret . Voi 1. Pi 1 1879 p 4 ref (For 

pnmary document see N79-20030 11-02) 

AveE NTIS HC A20/MF A01 CSCL 01A 

The *ve basic elements of the two dimensional airfoil reessrch 
program at Ames Research Center ere Elustrated These elements 
tr* 8 xpen mental theoretic 1 (including computational), valida ti on 
d esign optimization and tr tuatry interaction Each area * briefly 
discussed J M S 
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N 79- 20044*1 National Aaronautica and Spaca Administration 
Amas Research Cantor. Moffett Field. Calif 

nmMtZATION OP MULTIELEMENT AIRFOILS FOR 
MAXIMUM UPT 

Lawranca E Otsan In NASA Langley Res Cantor Advancad 
Technol. Airfoil Res.. Vol. 1. Pll 1879 p 237 263 raft (For 
primary documant too N 79 20030 1 1 -02) 

Avail NTIS HC A20/MF A01 CSCL 01A 

Two thaorotical methods are pratantad for optimizing 
mufti-olamant airfoUa to obtain maximum lift The analyses aasuma 
that tha shapes of the various high lift elements are fixed The 
objective of tha deoign procedures is then to determine the 
optimum location and/or deflection of the leading and trilling 
edge devices The first analysts determines the optimum horizontal 
and vertical location and the deflection of a leading edge s'at 
The structure of the flow field is calculated by iteratively coupling 
potential flow and boundary layer analysis Tuts design procedure 
does not require that flow separation effects be modeled The 
second analysis determines tha slat and flap deflection required 
to maximize the lift of a three element airfoil. This approach 
requires that the affects of flow separation from one or more o' 
the airfoil elements be taken No account The theoretical results 
are in good agreement with >sults of a wind tunnel test used 
to corroborate the predicted . >imum slat ind flap positions 

J.M.S. 


N 78- 20048*1 National Aeronautics and Specs Administration 
Ames Research Canter. Moffett Field. Calif 
APPLICATION OF NUMERICAL OPTIMIZATION TO THE 
DEMON OF ADVANCED SUPERCRITICAL AIRFOIL* 

Roymond R Johnson (Vought Corp ) and Raymond M Hichs 
In NASA Langley Res Centsr Advanced Technol Airfoil Res . 
Vol 1. Pt 1 1979 p 315-325 refs (For primary document 

see N79 20030 11 021 
Avail NTIS HC A20/MF A01 CSCL 01A 

An application of numerical optimization to the design of 
advanced airfoils for transonic aircraft showed that low-drag 
sections err. be developed for a given design Mach number 
without »n accompanying drag increase at lower Mach numbers 
This is achieved by imposing a constraint on the drag coefficient 
at an off design Mach number while minimizing the drag 
coefficient at the design Mach number This multiple design-point 
numerical optimization has been implemented with the use of 
airfoil shape functions which permit a wide range of attainable 
profiles dunng the optimization process Analytical data for the 
starting airfoil shape. 9 single design point optimized shapo. and 
a double design-point optimized shape are presented Experimental 
data obtained in the NASA Ames two-by two-foot wind tunnel 
are also presented and discussed L S 


N78-20111*# National Aeronautics and Space Administration 
Ames Research Center. Moffetl Field. Calif 

SUnfVEY OF HELICOPTER CONTROL DISPLAY INVEST10A 
TIONS FOR INSTRUMENT DECELERATING APPROACH 

J Victor Lebecqz Mar 1979 133 p refs 

(NASA TM-78565. A 7751) Avail NTIS HC A07/MF ACM 

CSCL 01 D 

Control-display requirements for helicopters conducting 
decelerating approaches in the terminal area under instrument 
meteorological conditions wore surveyed The programs are 
organized on the basis of the control augmentation concepts 
that were considered, and the results are summarized and 
compared Nine control -display combinations are hypothesized 
ss possible candidates for future ground and in-flight investiga 
non Specif c guidelines for the guidance re'etionship. control 
characteristics and display p.esentation concepts are given 

S 


N79 22011*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

SYMMETRICAL AND ASYMMETRICAL SEPARATIONS 
ASOUT A YAWED CONE c02 

David J Peaks F Kevin Owen (Owen Inter.! Ir.c Palo Alto. 


Calif ), and Hiroshi Higucht (Dyn. Technol . Inc.. Tor.ance, Calif ) 
In AGARO High Angle of Attack Aerodyn Jan. 1979 27 p 

refs (For primary document see N79-21996 13-011 
(Contract NAS2 9583) 

Avail NTIS HC A23/MF A01 CSCL 01A 

Three-dimensional now separations about a 5 degree 
(aemiapex angle, theta sub C) 1.4 m long, circular cone up to 
moderately high relative incidence, alpha/ theta sub C ap- 
proximately 5. were studied in the Mach number range 0 3 < 
M sub infinity < 18 Tha cone was tested in the Ames 18 by 
18 m wind tunnei at Reynolds numbers. R sub L infinity, based 
on the cone length. L, from 4 6 times 10 to the 6th power to 
13 5 times 10 10 the 6th power, under nominally zero heat 
transfer conditions Overall forces snd mean surface pressures 
were compared with earlier measurements Supportive three- 
dimensiocal laser velocimeter measurements of mean and 
fluctuating velocity in a slightly asymmetric vortex wake about 
a slender tangent ogive cylinder at incidence having respective 
nose and overall body fineness ratios of 3 5 and 12. are 
included G.Y. 


N79 22023*1 National Aeronautics and Space Administretion 
Ames Research Center. Moffett Field. Calif 

PREDICTION OF AERODYNAMIC CHARACTERISTICS FOR 
SLENDER BODIES ALONE AND WITH LIFTING SURFACES 
TO HIGH ANGLES OF ATTACK c02 

Leland H Jorgensen In AGARD High Angle of Attack Aerodyn 
Jan 1979 40 p refs (For primary document see N79-21996 
13-01) 

Avail NTIS HC A23/MF ACM CSCL 01A 

A method is presented for computing normal force and 
pitching moment coefficients for slender bodies of circular and 
noncircular cross section alone and with lifting surfaces A 
semiempiricsl term representing viscous-separation crossflow is 
added to a term reo'esentmg potential theory crossflow For bodies 
oi revolution, computed aerodynamic characteristics agree with 
measured results for investigated free-streem Mach numbers from 
0 6 to 2 9 end for angles of attack from 0 deg to 1 80 deg For 
bodies of elliptic cross section, measured results are predicted 
well over the investigated Mach number range from 0 6 to 2 0 
and the angle range from 0 deg to 60 deg For all bodies the 
predictions are best at supersonic Mach numbers For body-wing 
and body-wing-tail configurations, measured normal force 
coefficients and centers are predicted at the upper test Mach 
number of 2 0 As the Mach number is decreased to 0 6. the 
agreement .'or the normal urea coefficients rapidly deteriorates 
When model flow separation and vortex patterns are •'symmetric, 
undesirable side forces are usually measured on the models at 
subsonic Mich numbers and zero sideslip angle Generally, the 
side-force coefficients decrease or vanish with increase in Mach 
number, decrease in nose fineness ratio nose blunting, and 
flattening of body cross section M M M 


N79- 22026** National Aeronautics and Space Administration 
Ames Research Canter. Moffett Field Calif 

HIGH ANGLE OF INCIDENCE IMPLICATION* UPON AIR 
INTAKE DESIGN AND LOCATION FOR SUPERSONIC 
CRUISE AIRCRAFT AND HIGHLY MANEUVERABLE 
TRANSONIC AIRCRAFT c06 

Leroy L Presley In AGARD High Angle of Attack Aerodyn 
Jen 1979 10 p refs (For primary document see N79-21990 

13-01) 

Avail NTIS HC A23/MF A01 CSCL 01 C 

The effects of angle of attack on supersonic mixed compres 
sion inlet performance at foui different locations about a 
hypothetical forebody are given A computational method to 
predict optimum inlet location orieitafton and renterhndv control 
seneuum design and off • den g. w'foi mance i> described 
The effects of inlet location and a forward canard on the 
engle-of-attack perfo-rrartce of a normal shock inlet at transonic 
speeds were studied Proper integration of inlet Iocs’ -on and a 
forward canard can enhance the angie-of-atteck performance of 
a normal shock inlet Two lower lip treatments for improving 
the angie-of- attack performance of rectangular iniets at tianeomc 
speeds are discussed M M M 
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N79 22038*# National Aeronautic* and Spaca Administration 
Amat Resaarch Cantor. Moffett Field. Calif 

LOW SPIED WIND TUNNEL INVESTIGATION Of A 
LARGE SC A LI VTOL UFT FAN TRANSPORT MOO EL 

Kiyoshi Aoysgi Apr 1979 72 p rrfi 

(NASA TM 78560 A 7734) Ava* NTIS HC A04/MF A01 
CSCL 01 A 

An investigation was conduct ad in tha NASA-Amas 40 by 
80 Foot Wind Tunnal to datarmina tha aerodynamic charactanatics 
of a larga seals. VTOL lift fan. tat transport modal Tha modal 
had mo lift fans at tha forward portion of tha fuaaiaga. a lift 
fan at aach wing tip. and two lift/cruwa fans at tha aft portion 
of tha fuaaiaga All fans wars dnvan by tip turbmas using T-S8 
gas ganarators Rasutt* wars obtamad for savaral lift fan. asit 
vans da fl action* and lift/cruisa fan thrust dahaction* ara taro 
sidaslip Thraa cr-nponant longitudinal data ara praaantad at 
savarai fan tip sp'^d ratios A limited amount of six component 
data ware obtained with asymmetric vans settings AD of the 
data wars ob*amed without ■ honzomal tail Downwash angles 
at a typical tail location are also presented Author 


N79-23008*# National Aeronautics and Spaca Adminn. ration 

Ames Research Canter. Moffeti Field. Calif 

COMPUTER FORMULATIONS OF AIRCRAFT MOOELS FOR 

SIMULATION STUDIES 

James C Howard May 1979 73 p refs 

(NASA TP- 1470 A-7477) Avail NTIS HC A04/MF A01 CSCL 

02A 

Recent developments in formula manipulation compilers 
and the design of several symbol manipulation languages, 
enable computers to be used for symbolic mathematical 
computation A computer system and language 'hat can bo used 
to perform symbolic manipulations in an interactive mode are 
used to formulate a mathematic il model of an aeronautical 
system The example demonstrates that once the procedure is 
astcbiished tha formulation and modification of models for 
pm llation studies can be reduced to a senes of routine computer 
operations J M S 


N79-233RC' J National Aeronautics and Space Administration 
Ames Raasar h Canter. Moffett Field. Calif 

A PILOTED SIMULATOR STUDY ON AUOMwwrATION 
SYSTEMS TO IMPROVE HEUCOPTER FLYING QUALITIES 
IN TERRAIN FUQHT 

Robert T N. Chen. Peter D Talbot. Ronald M Gerdas. and 
Darnel C Dugan Mar 1979 57 p 

I NASA TM- 78571 . A-7769) Avail NTIS HC A04/MF A01 
CSCL 01 C 

Four basic single -rctor helicopters one teetering, on articu- 
lated and two hingeless which were found to have a variety of 
meyor deAoencsea in e previous fixed-based simulator s’udy. were 
■elected ee be e el. re configuratione The stability and control 
augmentation eystema ISCAS) include simple control augment* 
nor eystema to decouple pitch and yaw responses due to collective 
input and to quackan the -itch end roil control responses. SCAS 
of tarte-commend type designed to optimize the sensitivity end 
damping end to decouple the pitch roll due to aircraft angular 
(ate. a'.d attitude-command typs SCAS Pilot ratings and 
comma -eery era presented a* well as performance data related 
(o the tuefc SCAS control usage* end their gain lev elf associated 
with specific rotor types are also discussed LS 


N79 23922*1 Nihon*! Aeronautics and Spec* 'administration 
Ames Research Center Moffeti Field Calif 

AN INVESTIGATION OF A FULL SCALE ROTOR WITH FOUR 
BLADE TIP PLANFORM SHAPES 

Robert H Stroub M -y 1979 72 p refs Sponsored in pert 

by AVRADC0M 

(NASA TM 78580 AVRADCOM TR 78 14 A 77931 Avail 
NTIS HC A04/MF A01 CSCL 01 A 

A test ot a fuT-sctle helicopter rotor wa* conduct *d >n the 
Ames Research Cents' 40 by 80-Foot Wind Tu'.nel to 


investigate performance loads and nova characteristics of ro*ors 
with venous t^ geome t ries Four Made tip geometries were 
investigated, rectangular, trapezoidal swept rectangular, and 
swept . repei oidal The investigation was accomplished over an 

advance-ratio range of 02 to 0.378 end on advancing Wade 
Mech number range of 072 to 097 The performance aspects 
are presented with power comparison* between tip shapes On 
a power bes«. the beat overall tv shape wee the sv.ept- 
trepezoidel geometry J M S 


N 79- 23977*| National Aeronautics and Spaca Admiruatratvn 
Ames Research Center. Moffeti Field. Calif 
A SIMPLIFIED ROTOR SYSTEM MATHEMATICAL MODEL 
FOR PILOTED FLIGHT DYNAMICS SIMULATION 

Robert T N Chen May 1979 28 p refs 

(NASA-TM- 78575: A 7538) Avail NTIS HC A03/MF A01 

CSCL 01 C 

The mods was developed for real-time pdot- m- the -loop 
investigation -f helicopter (tying qualities The mathematical 
model included the tv-path plana dynamic* and savaral primary 
rotor design parameters, such as flapping hinge restraint. Rapping 
hinge offset, blade Lock number, and pitch- flap coupling The 
model was used m several exploratory studies of the hying qualities 
of, helicopters with a variety of rotor systems The basic 
assumptions used and the mafor steps involved m the development 
of the set of equations listed are described The equations consisted 
of the tv-peth plane dynamic equation, the aquations for the 
mem rotor forces and moments, and tha aquation for control 
phasing r squired to achieve decoupling m pitch and roll du-i to 
cyclic inputs S E.S 


N79 26021*f National A' jnautics and Spaca Administration 
A me* Research Canter Moffett Field. Calif 

INTERFERENCE EFFECTS OF AIRCRAFT COMPONENTS 
ON THE LOCAL SLADE ANGLE OF ATTACK OF A 
WING MOUNTED PROPELLER 

J P Mendoza Jun 1979 43 p refs 

(NASA TM 78587 A 7812) Avail NTIS HC A03/MF A01 
CSCL 01 C 

Tha aerodynamic interference i fleet* on a oropellei operating 
in the presence of different wing-body-nacelle combination* wet 
studied Tha unsteady blade angle of attack variation with azimuth 
angle by varying the pitch and yaw of fht nacelle was minimized 
Result* indicate for the particular configuration of interest tha 
minimum blade angle of attack variation occurred with the nacelle 
pitched downward 4 5 deg and yawed inward 3 0 deg S E S 


N7S-2800G*# National Aeronautics and Spaca Administration 
Ames Research Canter. Moffett Field. Calif 

FUEL-CONSERVATIVE GUIDANCE SYSTEM FOR POWER 
ED UFT AIRCRAFT 

Heinz Erzberger and John D McLean Jun 1979 18 p refs 

To be presented at the AIAA Guidance and Control Coni Boulder 
Colo. 6-7 Aug 1979 

(NASA-TM -78595 A 7860) Avail NTIS HC A02/MF A01 
CSCL 01 C 

A concept for automatic tsrminal area guidance, comprising 
two modes of operation was developed and evaluated in flight 
tests In tha predictive mode, fuel efficient approach trajectories 
are synthesized in fast time In the tracking mods, tha synthesized 
trajectories ere reconstructed and tracked automatically An energy 
ret* performance model denved from the lift. dreg, and propulsion 
system characteristics of tha aircraft is used in the synthesis 
algorithm The method optimizes the trajectory for the initial 
aircraft position and wind and temperature profiles encountered 
dunng each lending approach The design theory end the results 
of simulations and flight tests using tha Aug mentor Wmq Jet 
ST0L Research Aircraft ara described SE S 
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NTt-MOM'f National Aeronautic* and Spaca Admini*tr»tion 
A .na* Research Cantar. Moffett Field. Calif 

CONTROL Of FORIBOOY THRU DIMENSIONAL FLOW 
SSf ARATIONS 

David J Peak* and F Kevin Owen (Owen Intern . Inc . Palo 
Alto. Calif) Mav 1979 52 p raft Piaaantad at the AGARD 
Fluid Dyn Panel Symp on Aarodyn Characteristics of Control* 
Naples May 1979 Sponsored m pan by AFAL 
(Contract NAS2-9563) 

(NASA TM 78693 A 78411 Avail NTIS HC A04/MF A01 
CSCL 01A 

Soma experiments involving the davalopmant of ttia turbulent 
symmetric vortex flow about the laa aid* of a 5 dag aemiaogle 
conical forabody at high relative incidence are discussed The 
con* was immersed in a Mach 0 6 airstraam at a Reynolds 
number of 13 5 million based on the 14m asial length of 
tha cone Novel means of controlling the degree of asymmetry 
using blowing very clot* to the no** were investigated Small 
amounts of air infected normally or tangentially to the con* 
surface, but on on* side of the leeward mendien and beneath 
the vortex farthest from the wall, were effective m biasing the 
aaymmetry With this reorientation of the forebody vortices the 
amplitude of the side force could be reduced to the point where 
its direction was reversed This phenomenon could be obtained 
either by changing the blowing rat* at constant incidence or by 
changing incidence at constant blowing rat* Normal infection 
was more effective than tangential infection An organised and 
stable flow structure emerged with the j*t vortices positioned 
above the forabody vortices M M M 


N79-M017*! National Aeronautics snd Space Administration 
Ames Research Center Moffett Field Calif 
WINO TUNNEL INVESTIGATION Of HIGHLY MANEUVER 
ABLE SUPERSONIC V/STOL FIGHTER 

Michael Fslarski Jun 1979 24 p refs Presentee at V/STOL 
Aarodyn Workshop Monterey. Calif. May 1979 
(NASA TM 78599 A-7B7CI Avail NTIS HCAOP/MFAOI 
CSCL 01 A 

Results from the initial wind-tunnel tcit of a large-seal* 
highly maneuverable supersonic V/STOL fighter model in thn 
Ames 40- by 40-foot wind tunnel are summarised The STOL 
configuration wnic.r w«i tested combined upper surface blowing 
and spenwis* blowing to i mo rove the lift characteristics over a 
wide angle of attack range A close coupled canard was added 
to this configuration to create a highly maneuverable STOL aircraft 
The 7 28 m (24 ft) span model was powered by two J-97 turtx>f*t 
engines each producing 9340 N (2200 lb) thrust at a pressure 
ratio of 2 With the nozjls flap and aileron sal at 30 deg. the 
model produced lift coefficients great*' than 4 The model was 
longitudinally unstable because of the forward canard position 
and because of the large body area of fuselage ttrak* and 
nacelles forward of the center of gravity JAM 


N 79 28038*1 National Aaronaut.es and Space Administration 
Ames Research Center Moffett Field. Calif 
QUIET PROPULSIVE UFT FOR COMMUTER AIRLINES 
Darrell E Wilcox and John A Cochran* Jun 1979 29 p 

refs 

(NASA TM 78596 A 7861) Avail NTIS HC A03/MF A01 
CSCL 01 C 

The performance ul STOL or RTOL aircraft and NASA * 
research program to provide options for future design and 
certification of quist propulsive life transports is described 

M M M 


N78-27 100*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

LBAOINO EDGE SLAT OPTIMIZATION FOR MAXIMUM 
AIRFOIL UFT 

Lawrence E Olson Rhi’up R McGowan (Computer Sci Corp 
Mountain View Calif ). and Geyton J Guest (Computer Sci 
Corp Mountain View Calif) Jul 1979 28 p ref* 


(NASA-TM-79888. A-77631 Avail NTIS HC A03/MF A01 
CSCL 01A 

A numerical procedure lor determining the position (horuontal 
location, vertical location, and deflection) of a leading adga slat 
that maximizes tha lift of multielement airfoil* m presente d The 
structure of the flow Held t* calculated by iteratively coupling 
potential flow and boundary layer analyse This aerodynamic 
calculation is combined with a constrained function minimization 
analyst* to determine the position of a leading edge slat so that 
the auction peak on the noee.of the mam atrforl a mintted The 
slat position i* constrains"! by the numerical procedure to ensure 
an attached boundary layer on the upper surface of the slat 
and to ensure negiigibte interaction between the slat weks and 
the boundary layer on the upper surface of the main airfoil The 
highest angle attack at which tha optimized slat position can 
maintain attached flow on the mam airfoil define* the optimum 
slat position for maximum lift Tha design method • demonstrated 
for an airfoil equ i pped with a leading-edge slat and a trailing 
edge, stngi* slotted flap The theoretical results are compared 
with experimental data, obtained m the Ames 40 by 80 Foot 
Wind Tunnel, to verify experimentally the predicted slat position 
for maximum lift The axpenmentaltv optimized Slat position is 
in good agreement with the theoretical prediction, indicating that 
the theoretical procedure » a feasible design method Author 


N79-27138*f National Aeronautic* and Spaca Administration 
Ames Research Canter. Moffett Field. Calif 

AEROOYNAMIuS OF A TILT NACELLE V/8TOL PROPUL- 
SION SYSTEM 

Mark D Betma and Michael D Falarski Jun 1979 16 p 

rets P r esented at Workshop of V/STOL Aerodynamics. Monterey. 
Cakf May 1979 

(NASA TM-78608 A 7849) Avail NTIS HC A02/MF A01 
CSCL 21E 

T*t:s were performed in the Ames 40 by 80 Foot Wind 
Tunnel on a large-scale, tilt-nacail* V/STOL propulsion system 
to determine its aerodynamic characteristics Unpowr-red nacelle 
aerodynamic* and power induced affects over an angle of 
attack rang* from 0 to 105 deg are presented It is shown 
that ID the characteristics of the unpowered nacella can be 
estimated with annular airfoil data. (2) the power-induced effects 
on the nacelle aerodynamics are significant, and 131 pitching 
moment can be correlated with lift and thrust S E S 


N 78- 27 182* I National Aeronautics and Space Admmatration 
Ames Research Canter. Moffett Field. Calif 

A COMPARISON OP THE V/8TOL HANOUNG QUAUT1ES 
OP THE VAX 191 ■ WITH THE REQUIREMENTS OP AGARD 
REPORT 977 ANO MIL F 83300 

Seth 8 Anderson Jul 1979 38 p refs 

(NASA-TP-1494: A-7117) Avail NTIu HC A03/MF A01 CSCL 

01C 

The handling qualities of the VAK-191B VTOL aircraft are 
compared with current V/STOL handling qualities requirements 
The aimraft handing qualities were superior to other V/STOL 
fighter aircraft Several deficiencies which would senoualy effect 
shipboard V/STOL operation SAJudaa ( 1 > poor hovenng precision 
12) inadequate mechanical control characteristic* (3) nonlinear 
pitch snd roil response; (4) an uncommanded movement of the 
height control lever. 15) low pitch control sensitivity (6) excessive 
dihedral affect, and 17) inadequate overall thrust response The 
attitude commend control system resulted on reduced pilot 
workload during hover snd low speed flight S E S 


N78-27 188*| National Aeronautics and Space Administration 
Ames Research Canter. Moffett Field. Calif 
EARTH WINDS. PLOW O'zAUTY. AND THE MINIMUM 
PROTECTION INLET TREATMENT POR THE NASA AMES 
SO BY 120-FOOT WIND TUilNEL NONRETURN CIRCUIT 
William T Eckert snd Kenneth »4 Mol Jun i979 20 p refs 
Prepared in cooperation with Army Aviation Re* and Oev 
Command. Moffett Field Calif 
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(NASA TM- 76600 AVRADCOM TR-79-27 A-7877) Avail 
NT1S HC A02/MF A01 CSCL 01 E 

Tha affect ol th* external wind on th* quality of th* flow 
In tha taat taction wat ttudiad Tha flow quality echwvabl* 
with tha complex tiaatmant aa wall aa that with tha plannad 
minimum tiaatma n t tyatam • d mj aaad A tcala modal c o unlad 
with on tlta wind maaturamanta damonatratad that tha 
minimum tiaatmant taiactad can provide adaquata tatting 
dpabiilttM m tha presence of tha prevailing local wtnda. and 
that tact program* will not ba ugrvflcxntty affactad by advert* 
wind tffacti on tha taat taction flow quality. S E S 


N7*VZ74M*| National Aaronautict and Spaca Admimatration 
A mat Rataarch Cantor. Moffatt Field. Calif 

AN EXAMINATION OF A SNOOP VELOCITY CRITERION 
FOR THS BREAKDOWN OF AN IDEALIZED VORTEX 
FLOW 

Chon-Yin Taai and Sha-'x E Widnall (MIT. Cambndgal Jur, 
1070 O p lah 

I NASA- TM 76041 A 76601 Avail NTIS HC A03/MF A01 
CSCL 200 

Tha phanomanon of vortex breakdown it baiiavad to be 
aaaociattd with a fmit* amplitude wave that ha* bacoma trapped 
at tha critical or braakdown location Tha condition* at 1 which 
tha propagating wave* bacoma tiappad at a certain anal location 
war* atammad by uae of a group-velocity criterion imped by 
Landahl'a general thao-y of wava trapping An ideal vortex 
having constant vomcity and uniform anal velocity at the inlet 
of a tiowiy diverging duci wat ttudiad Tha linear wava propagation 
tnalyart a applied to tha bate (low at taverai anal nation* for 
aavaral value* of the ratio cf twirl velocity to axial velocity at 
tha inlet of the divergent duct, aaaummg a locally parallel flow 
Tha dipaertion relation* and hence tha group vatocme* of both 
the tym metric In - 01 and eaynmetnc mode* In - *■ or - II 
ware investigated The axwtanc* of a critical ttat* in the flow 
(at which tha group velocity varuahaal ana it* relationahip to 
the it agnation point on the ant of the duct and .o the occurrence 
ol an irregular amguianty m the equation t governing wava 
propagation in the flow field are discussed S E S 


N70-26144*i National Aaronautict and Spaca Admmittration 
Amat Raaaarch Center Moffett Field Calif 

AERODYNAMIC '. HARACTERI871C6 OF A LARGE SCALE 
8EMI8FAN MODEL WITH A SWEPT WING ANO AN 
AUGMENTED JET FLAP WITH HYPERMIXINQ NOZZLES 

Thomat N Aiken Micheet 0 Falanki and David G Koentn 
Jul 1979 87 p reft 

(NASA TM 73236 A 70131 Avail NTIS HC A06/MF A01 
CSCL 01 A 

The aerodynamic charactenatic* of the augmtntor wmq 
concept with hyparmixing primary norrlat were invaatigatad n 
large * .il* tamitpan model in the -<mes 40 by 80 Foot Wind 
Tunnel and Static Taat Facility wat utad The trail— ig edge 
augmentor flao tyttem occupied 65% of tha tpan and consisted 
of two fixed pivot flapt Tha noxtle tyatam connttad of 
hyparmixing. lob* m*ry nettles and 6LC tiot noulat at the 

forward inlet bot aa ard and* of tha throat and at tha aft 
flap Tha antu* win* leading edge wat fitted with a 10% chord 
alat and a blowing slot Outboard of the flap wat a blown 
ailaron The model wat lotted atatically and at forwanj tpaad 
Primary parametart and than range* included angle of attack 
from 12 to 32 degree* flap angle* of 20 30 46 60 and 
70 degree* and deflection and diffutar area ratio* from 1 16 
to 2 22 Thruat coefficient* ranged from 0 to 2 73 whiia ncurle 
preaaura ratio* varied from 1 0 to 2 34 Reynold* numhar par 
foot vaned from 0 to 1 4 million Analyart of the data indicated 
a maximum itatic gross augmentation of 1 53 at a flap angle 
of 45 degree* Aralyait alao indicated that the configuration 
wa* an efficient powered lift device and that the net thru*! wa* 
comparable with augmentor wing* of timilar static perform* rvee 
Performance at forward speed was bast at a diffutar area ratio 
of 1 37 KL 


N7S-ZS4G6*# National Aeronautic* and Space Ad rmniat ration 

A aas^a D awa a , k. M * — - Mx^lwae ^ ^ * . | 

AnHI nWMiLii LVniVi. MUIIVn rlVQ. VnHu 

A 0 ROUP VELOCITY CRITERION FOR SRSAKDOWN OF 
VORTEX FLOW: AN APPLICATION TO MEASURED INLET 
PROFILES 

Chon- Yin Taw and Sheila E Widnall (MIT. Csmbndga. Mae* ) 
Jul 1S7S 39 p raft 

(NASA TM 78642. A-7660) Avail NTIS HC A03/MF A01 
CSCL 200 

Vortex flows exhibiting braakdown m a alightfy dhrorgant 
duct war* measured Tha slowly varying vortex flow flatd 
downstream of tha entrance and upstream of tha breakdown 
region is obtained numancalty by using the mvtscid quasi- 
cylindncal approximation In these calculations, tha F sier and 
Lsbovtch a expan mental data war* used as tha starting conditio n * 
at tha entrance of the duct The group velocity of wav* propagation 
for tha axiaymmatnc mod* (n - Cl and tha asymmetric mode* 
(n - + or - 1 and n - ♦ or - 2) are calculated for tha 
entrance conditions For the theoretic ally predicted slowly varying 
flow field downstream of tha entrance tha wava characteristics 
of the n - 0 and n - ♦ or - 1 mod** at* presented It waa 
concluded that tha flow* which subsequently undergo vortex 
breakdown are all predicted to b* supercritical and stable to 
mftivtaaimal invtacid disturbances including tha anally symmet 
nc as wall aa the nonaymmatnc perturbation* MMM 


N76 90143*1 National Aeronautic* and Spaca Administration 
Amo* Research Canter. Moffett Field. Calif 

UFFER SURFACE MODIFICATIONS FOR C SUt I MAX 
IMFROVIMENT OF SELECTED NASA A8F.RIES AIRFOILS 

C A Stalatek and Raymond M Hicks Aug 1979 79 p i*f* 
Prepared m cooperation with Computer Information Systems 
Cupertino Calif 

(NASA TM 78603 A 7889) Avail NTIS HC A05/MF A01 
CSCL 01 A 

Tha thickness of th - upper surface of 64 airfoils wa* increased 
from tha leading edge to tha position ol maximum thickness 
Th* modification* ware generated using a numerical optimisation 
routine coupled with an aerodynamic analysis cod* The type ol 
modification presented ran ba used for aircraft design or tor th* 
retrofit of currant aircraft to improve th# stall charactenatic* 
and climb perform* r>c* The coordinates of th* modified airfoil* 
are presented with plot* of th* form'd 45% of th* profiles and 
preisur* distributions fo< both tha modified and unmodified 
tactions at an angle of a.tack of 14 degree* K L 


*7631 137*| National Aeronautic* and Spa<*- Administration 

Amat Research Canter. Moffett Field Calif 

THE PROMISE OF MULTICYCLIC CONTROL 

John L McCloud III Aug 1979 86 p raft 

(NASA TM 76621 A 795b) Avail NTIS HC A03/MF A01 

CSCL 02A 

Several types ol rotors which employ multtcyclic control ar* 
reviewed tnd comp-red Their difference* ar* hm s lighted and 
then pota.iusl advantages and disadvantage* -r* discussed ih* 
flow fiald hat* rotors must eparata m rs discussed and it nr 
shown that simultaneous *iimm_tion of vibration and oscillatory 
blada loadi- it not an inherent solution to >hc »-j ugh ass 
problsm Th* us* of rotor blades ss energy absorb* u is popour-d 
Innut output relations are consider' d and a gam control 'or 
ROM ULAN a multicyclic controlling computer program, is 
introduced Implications of the -ritroduction of multicyclic 
ty«'.*i..l into halicoplarx are discussed A W H 


N 79 32206*7 Nations' Aeronautics ana Space Administration 
Ames Research Center Moffett Field. Calif 

LOW COST INERTIAL NAVIGATION FOR MOOER ATB-g 
MISSIONS 

Shin uni Marhtv Sap 1979 61 p -at* 

INASA-TM 7161 1 A 7920) Avail NTIS HC A04/MF A01 
CSCL 010 
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A low cost inertial navigation system (INS) concept ia 
described for flight miaaion* characterized by modarata a cc alara- 
tiona and limttad attitude variation* Theee miaaiona invohr# general 
aviation aircraft, helicopter* or remotely piloted vehi c lee The 
aignihcanca of the moderate ac c eleration and limited attitude ■* 
reviewed with .eapect to platform mechanization and inetru menta- 
tion A hybrid mechanisation. partially gimbefled and partially 
atrapdown. is presented The INS it implemented by an unbalanced 
two axis gimbel system and controlled by a two degree of freedom 
gyro The INS provides locally level two axis acceleration 
information along with pitch and roll measurements Heading 
information is provided by a second gyro mounted in the inner 
gimbal The system error model is equivalent to that of a 
conventional platform with a tilt error determined by the integral 
of the gyro dnft rate and an equivalent accelerometer type errors 
are also cancelled Rapid gyro-compassing implemented with 
opened gimbal control loops, and a atrapdown procedure provides 
calibration of gyro dnft rate biases A W H 


N79-XJH7*f National Aeronautics and Space Administration 
Amce Research Center. Moffett Field. Calif 

WIND-TUNNEL INVESTIGATION OF A LARGE-SCALE VTOL 
AIRCRAFT MODEL WITH WING ROOT AND WING THRUST 
AUGMKNTORS 

Kryoeht Aoyegi and Thomas N Aiken Sep 1979 60 p refs 
(NASA -TM 78589 A 78231 Avail NT1S HC A04/MF A01 
CSCl 01A 

Tjets were conducted in the Ames 40 by 80 foot wind 
tunnel to determine the aerodynamic charactarietics of a 
large-scale V/STOL aircraft model with thrust augmentor* The 
modal had a double-delta wing of aspect ratio 165 with 
augmentors located in the wing root and the wing trailing edge 
The supply air for the augmentor pnmary nozzles was provided 
by the YJ-97 turboiet engine The airflow was apportioned 
approximately 74 percent to the wing root augmentor and 
24 percent to wing eugmantor Results wert obtained at 
several tratfing-edge flap deflections with the nouie jet- momentum 
coefficients ranging from 0 to 7 9 Three-component longitudinal 
data are presented with the ago mentor operating with and without 
the horuontal tail A limited amount of su component data are 
also presented Author 


X79- 10088*1 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

COST ESTIMATION FOR RESEARCH AIRCRAFT FRO 
u.CTS 

Darrell E Wilcox Feb 1979 23 p refs 

(NASA TM 78546 A 76801 Unclassified report 

NOTICE Available to U S Government Agencies 

Preliminary design cost r inmates form the basis for budget 
determination program approval and subsequent performance 
measurement on research aircraft programs Unraalistic estimates 
early in the program are the source of problems for many project 
managers forced to operate within budgets that understated the 
technical complexly of ’ho >ob A .-.arametnc cost .t xtel developed 
for use in estimating the cost of several research aircraft proc ired 
by NASA in the 1970 s is described A R H 


X79-10106*f Nations Aeronautics and Space Administration 
Ames Research Canter Mof**tt Field Calif 

OmTA ACQUISITION f Y8TEM FOR THE NARA AMES 
CESSNA 4028 AIRCRAFT 

9etty K Berkstresser Leonard C He# and Charles I Jackson 
Jr May 1979 99 p refs 

(NASA TM 78583 A-7R0AI Unclassified report 

NOTICE Available to NASA and NASA Contractors 

The NASA Cessna 402B aircraft was equipped with a data 
acquisition system The ystem includes sensors a ie'edvne 


remote multiplexer/damultiplexer unit, a Hewlett -Packard 982SA 
calculator, and a Bell and Howell airborne instrumentation tape 
recorder The tensor data are recorded on the tape in a serial 
pulse code modulated format The PCM tape ■* then converted 
m two steps to a magnetic tape tnat it FORTRAN compatible 
with the IBM-380 computer This technical memorandum 
describee the system configuration, the sensor characteristics, 
and the format of the resulting data and serves as a system 
user's guide G Y 


X78- 10107*1 National Aeronautics and Space Administration 

Ames Research Canter Moffett Field. Calif 

INSTRUMENTATION CALIBRATION MANUAL FOR UH-1H 

HELICOPTER WITH V/STOLANO SYSTEM 

John M Davis Apr 1979 167 p refs Prepared in cooperation 

with Army Aviation Res and Develop Command. Moffett Field. 

Calif 

INASA-TM -78568. AVRADCOM TR 79-21IAM). A-77591 

Unclassified report 

NOTICE Available to NASA and NASA Contractors 

The data acquisition system for the UH-1H helicopter with 
the V/STOLANO Flight Control System, which is stationed at 
Ames Research Canter Moffett Field. California is described An 
overview of the system general and specific procedures for 
calibrating the system, plus data from the July 1978 calibration 
are discussed The information required to perform a complete 
calibration and to illustrate the results of one such calib-ation 
are presented M M M 


NASA CONTRACTOR REPORTS 


NTS- 10024*# Northrop Corp . Hawthorne. Calif Aircraft 
Group 

STUDY OF AEROOVNAMIC TECHNOLOGY FOR VSTOL 
FIGHTER /ATTACK AIRCRAFT HORIZONTAL ATTITUDE 
CONCEPT Final Repeat 

S H. Brown May 1978 242 p refs Sponsored in part by 

the David Taylor Naval Ship Research and Development Center. 
Betheede. Md 
(Contract NAS2-9771I 

(NASA CR 162130. NOR78 541 Avail NT1S 

HC A11/MF A01 CSCL01A 

A horizontal attitude VSTOL (HAVSTOL) supersonic fighter 
attack aircraft powered by RALS turbofan propulsion system is 
analyzed Reaction control for subaerodynamic flight is obtained 
m pitch and yaw from the RALS and roll from wingtip jets 
powered by bleed air from the RALS duct Emphasis is placed 
on the development of aerodynamic characteristics and the 
identification of aerodynamic uncertainties A wind tunnel program 
is shown to resolve some of the uncertain!** Aerodynamic 
data devefoped are static characteristics about all axe* control 
effec.ivenesr drag, propulsion induced effects and reaction control 
charactenstics G Y 


N79-10C29*# General Dynamics/ Fort Worth. Tex 

STUDY OF AEROOVNAMIC TECHNOLOGY FOR VSTOL 
FIQHTER/ATTACK AIRCRAFT. VOLUME 1 Final Report. 
1 flay. 1977 21 May 1978 

J R Ljmmus May 1978 284 p refs Sponsored in part by 
the David Taylor Havel Ship Research and Development Cental 

Bethesda Md 

(Connect NAS2 9769, 

INASA-CR 1621281 Avail NTIS HC A12/MF A01 CSCL 
01A 

An assessment was made of the aerodynamic uncertainties 
associated with the design of a cold-deck environment Navy 
VSTOL hghter/attack aircraft utilizing iet diffuser ejectors for 
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vertical lift and vectored angina over wing blowing tor supercircu- 
lation benefit* The critical aerodymmic uncertainty* were 
determined a* those associated with the conatramt* which sue 
the aircraft to u ipecified *et of rvnjirements A wind tunnel 
model and teat program* are recommended tor reaohring theae 
uncertainties 6 0. 


N79-10028*# Northrop Corp Hawthorne Calif 

STUDY OP AKROOYNAMIC TECHNOLOGY POM VSTOi 
PIQMTf M/ATTACK AIRCRAFT : VIRTICAi ATTITUOP 

CONCfPT Pinal Report 1 Me*. 1S77 SI Moy 1ST* 

H A Gerhard! and W S Chan Mav 1978 2B3 p ref* 

Sponsored m part by the David Taylor Naval Ship Raaaarc n and 
Development Center. Betheeda. Md 
(Contract NAS2-9771I 

(NASA-CR- 152131) Avail NT1S HC A12/MF A01 CSCL 
01A 

The aerodynamic technotogy for a vertical attitude VSTOI 
IVATOL) supersonic fighter/ attack aircraft was studied The 
s e l e ct ed configure! on features a tailless clipped detfa wing with 
leading-edge estension (LEX), maneuvenng flaps, top-tide inlet, 
twin dry engines and vectoring nozzle* A relaxed static stability 
is employed m conjunction with the maneuvenng flap* to optimize 
transonic performance and minimize supersonic trim drag Control 
for tutoaerodynamic flight is obtained by gtmbaMing the nozzles 
m combiner -on with wing tip jets Emphasis « placed on the 
development of aerodynamic characteristics and the identification 
of aerodynamic uncertainties A wind tunnel ter program a 
proposed to resolve thee* uneertaint:#* and ascertain the feasibility 
of the conceptual design Ship interface flight control integration, 
crew station concepts, advanced weapo n s, avioni c* , and materials 
are dtacult.ee! G Y 


N79-10Q07*# Grumman Aerospace Corp. Bethpage. NY 
STUDY OP AKROOYNAMIC TECHNOLOGY POR V8T0L 
PIMHTVR ATTACK AIRCRAFT PM Repeat. 1 Me* 1877 • 
28 May. 1878 

W Burhane. Jr . Vincent J Crafts. Jr . N Drnnenhoffer. Frank 
A Dellamura. and Robert fc Krepski 23 May 1978 198 p 

ref* Sponsored in part by Da'- 1 fa, for Naval Ship Research 
and Development Canter. Bathe*- ia Md 
(Contract NAS2 9770) 

(NASA-CR- 162 129: POR 623 24) Avail NTIS 

HC A09/MF A01 CSCL CIA 

Vertical short takcoir aircraft capability, supersonic dash 
capability, and transonic agility were investigated for the 
development of Fighter/ attack aircraft to be accommodated on 
ships smaller than present aircraft camera Topics covered include 
(1i description of viable V/STOL fighter/ attack configuration (a 
high wing, dose-coupled canard, twin-engine, control configured 
aircraft) which meets or exceed* specified level* of vehicle 
performance. 12) estimates of vehicle aerodynamic charactanetics 
and the methodology utilized to generate them. (3) description 
of propulsion system characteristics and vehicle masa proper- 
ties. (4) identification of areas of aerodynamic uncertainty, and 
(6) a test program to investigate the ares* of aerodynamic 
uncertainty m the conventional flight mode A R H 


M 79- 10Q29*f V ought Corp. Dallas lax 
STUDY OP AKROOYNAMIC TECHNOLOGY POR V8TOL 
FIOHTIR /ATTACK AIRCRAFT. PMA8K 1 PM Report. Nov. 
1877 Moy 1878 

Herbert H Driggers May 1978 182 p refs Sponsored in 

part by David Taylor Naval Stup Research end Development 
Canter Bethesda Md 
(Contract NAS2 9772) 

(NASA-CR -152132. Rept-2 3 1 200/8CR -79) Avail NTIS 
HC A09/MF A01 CSCL 01A 

A conceptual design study was performed of a vertical attitude 
takeoff end lanomg IVATOL) fighter/ attack aircraft The configure 
lion hat a dose-coupled canard delta wing, aide tv- 1i mansion at 
ramp inlets, and two augmented turbofan engi with thruet 
vectoring capability Performance and aenartr to object rva 


requirements were celc dated Aerodynamic characteristics were 
estimated bated on contractor and NASA wind tunnel data 
Computer simulations of VATOL transitions were performed 
Successful transitions can be made, even with tana* poet-etal 
instabilities if reaction controls are property phased Principal 
aerodynamic uncertainties ide n t i fied were poet-staM aerodynamics 
transonic aerodynamic* with thrust vectoring and inlet perform 
anc* m VATOL transition A wind tunntf r esearch program we* 
recommended to revolve the aerodynamic uncertainties Author 


N 79- 10038*# Analytic*! Mechanics Associates. Inc. Mountain 
View. Cakf 

IMPLKMK NT ATI ON Of AN OPTIMUM PROFILE GUIDANCE 

LiGTYM ON 8TOLANO 

Paul F Flanagan Sep 1978 49 p refs 

(Contract NAS2-9480) 

(NASA-CR- 162 1871 Avail NTIS HC A03/MF A01 CSCL 
176 

The implementation on the STOLAND airborne digital 
computer of an optimum profile guidance system for the 
eugmentor wing jet STOL research aircraft « detcniied Major 
tasks were to implement the guoance and control logic to inborn* 
computer software end to integrate the module with the existing 
STOLAND navigation, display, and autopilot routines The optimum 
profile guidance system composes *n algorithm for synthesizing 
immimum fuel trajectories for I wide rang* of starting positions 
m the terminal area and * control lew for Kymg the aircraft 
automatically along tha trajectory The avionics software developed 
is described along with s FORTRAN program that was constructed 
to reflect the modular nature and sigorthms implemented in tiie 
avionics software J M S 


N79- 1X084*1 AVCON Aviation Consultants. Boufovr Colo 

088 RATIONAL RKOUIRKMf NT8 POR PURHT CONTROL 
A NO NAVIGATION BYXiEMS POR SHORT HAUL TRANS- 
PORT AIRCRAFT 

John A Morr.aon May 1878 90 p 
(Contract NAS2-9028) 

(NASA-CR- 1522081 Avail NTIS HC A05/MF A01 CSCL 
176 

To provide a background lor evaluating advanced STOL 
systems concepts, a number of short haul and STOL airline 
operations in the United States end one operation m Canada 
were studied A study of flight director operebonei procedures 
for an advanced STOL research airpiar.v the Augmented Wing 
Jet STOL Research Airplane, wav conducted using the STOLAND 
simulation facility located at tha Anna Change* to the advanced 
digital flight control system (STOLAND) installed m tha Augmentor 
Wing Airplane are proposed to improve the mod* sequencing 
to simplify pitot p.ocedures end reduce p4ot workload S 8 S 


N79 129M*# Systems Tec oology. Inc . Mountain View. Calif 

A STUDY Of KBY FEATURE* OP THE RAE ATMOSPHERIC 
TURBULENCE MODEL 

Wayne F Jewell and Robert K Heffley Oct 1979 84 p refs 
I Centred NAS2-9942) 

I NASA CR- 152 194 STI-TR- 1 126- 1) Avail NTIS 

HC A05/MF A01 CSCL 048 

A complex atmospheric turbulence model foi use in aircraft 
simulation a analyzed in terms of its temporal, spectral, and 
statistical cheradenstics First a direct comparison wee made 
between case* o' the RAE model and the more conventional 
Dryden turbulence model Next the control pars meter* of the 
RAE model were systematic ally varied end the effects noted 
The RAE model was found to posies* a hign degree of flexibility 
•n its characteristics, but the individual control parameters ere 
cross coupled m term* of their effect on venous measures of 
intensity bandwidth, and probability distribution 6 G 
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N7B-13SB1*# Lockheed -Georgia Co . Manana 

analysis of a TMCourncAuv om m aD tbaeesoemc 

M E. Lorca. K. P. Burdgea. and G D Shrewsbury Nov 1979 
102 p rrfa 
(Contract NAS2-S697) 

INASA-Cfl 3086 LG7BER0212) Avail: NT1S 

HC A08/MF AOt CSCL 01A 

Numerical optimization was uaad in conjunction with an 
mvw ci d. fort potential aquation, transonic How analyaa computer 
codi to diiign m uppof mi nt oontouf foe 9 oonvonttoool oiftoM 
to improve its s u per c riti c al performance The modi had air rod waa 

iMMiwQ in I Cwlp r fMA>B HOW WWQ uinntl IfW rXX>n©a lirrOI 9 

performance was evalua t ed by comparieon with teat data tor 
uw ddsemumj •irroM •no UK on MirRofi cwvwopwo Dy opt»mix®x»oo 
of totdmg idpi of the bMiiint nrfod ttn loodinQ ib|9 

modrifccation perfornod 9t nptetad. tho yppor •urfoo# n*4nif9 
did not pco d uc# §M of tho ospoctod pofcnninoi ifoprovocnontt 
Tbooewttcoi tokdiont computtd utin^ 0 KA potontiol. trmoonac 
•e 1 it con oc tod foe vwcoofty wtrt coenpoeod to npoeienoertoi 
o«ti rof mo uwcoiin# •mom tfxj mo uppoe ooeroco mooniCDi kxi 
T heae correlations showed that the theory predicted the 
gonyfyni TMffo of tho boooimo odof foaety wofl. 9ul fodod to 
accurately compute drag charactanaoc s tor the upper surface 
m odifi ca tion. SB S 


ni-IMI'f Non. -op Corp . Hawthorne. CaM Aircraft Or* 

INVUTMAHON 08 STEADY AMO FLUCTUATING FM6 
NNU AMOOATED WITH TM8 TMMOWC BUFFETT N« 
AM mm BOCA 08 A OEMBEVRNTN SCALE stool L 
08 TUB 8 -BA AMOU8T FEME Napart 

Chmtaun Hwang and W S PI Nov 1B7B 213 p refs 
(Contract NAS2-8734) 

(NASA-CR-3061) Avail NTtS HC A10/MF AOt CSCL 01A 
A wmd tunnel teat of a 1/7 scale F-SA model • dao en bod 
The p re ea u re. force, and dynanuc raapo n aa measurements during 
buffet and wing rock are evaluated Effects of Mach number, 
angle of attack. aidaafcp angle, and control surface settmge wars 
inve sti gated The mean and fluctuating static preeaure data are 
presented and correlated with some cor— expending flight test 
data of a F-SA aircraft Dataria of the instrume nt ation and tna 


suitable tor the rieai pi of ducted fane and open propeflera The 
unified method is, baaed on the b lade element approach and 
the vortex theory tor determining the three dimenaronei effects, 
to that two dimeneronal airfoil data can be uaad tor determining 
the resultant force on each Made element Resolution of this 
force in the thrust and torque planes and integration tloss the 
total performance of the rotor, fan or proposer to be predicted 
Three d Htoio ni methods of arafyaw. one based on a momentum 
flow theory: another on the vortex theory of proposers, and a 
third baaed on the theory of ducted tone, agree and reduce 
cascade airfoil dot r to smglo (me aa a function of the loading 
9nd mduetd mqli of § tt o c h it voiuoo of conttmt inflow inplo 
The theory applies tor any solidity from 01 to over * and any 
Made se cti on camber The effects of tho duct and Made number 
can be determined so that tho procedure applies over the entire 
range from two Made open prupeMors. to ducted helicopter tail 
roton. to mil flow cornpronon witti o c w it hout guidt vonos. 
and to wind tunnel drive lane Author 


N7B- 14800*# General Dynamics/ Fort Worth. Tax. 

A METHOD FOB 0BEDICTIB0 FULL SCALE BUFFET 
BE BBC MBS WITH BIOIO WIND TUNNEL EEOOCL FLUCTU 
AWM FBBBBUBi DATA. VOLUM E 1: PREDICTION 

EBT7MOO DEVELOPMENT AM ABW80BMNT 

A dee M. Cunningham. Jr.. David B. Banepe. Danone Watts, and 
Raid G Wanar Nov 1B7B 147 p refs 
(Contract NAM -7081) 

(NASA-CR-3036) Avert NT1S HC A07/MF A01 CSCL 01A 
The method require* unsteady aerodynamic force*, natural 
wrpl s ns modes, sne the measured pressure data as input. A 
gust rsap nn ss computsr program is used to calculate buffet 
response du* to tho forcing function posed by the measured 
pressure data By calculating both symmetric end antisymmetric 
solutions, upper and lower bounds on full-scale buffet response 
are formed Comps neons of predictions with flight teat results 
•re mads and the affects of honxome' tart loeda and static 
aaroala ab citv are shown Discussions are also presen t ed on the 
affects of primary wmg torsion modes, chordwwe and spanwisc 
phaaa angles and altitude Au*k.r 


specially designed support system which allowed the model to 
oecAata in roll to aimuiata wing rock are also described A limit 
cycle macheraem causing -mg rock waa idantifiad from thw 
study and this mecharaam ■ presen t ed G Y. 


N7B-1S0B7*# N i a laa n Engineanng and Research. Inc . Mountain 
View. CMrf 

0 8 ■NATIO N A L MANUAL FOB TWO-DIMENSIONAL 

Stephen S. Stahare Dec 1B7B IBS p refs 
(Contract NAM -8648) 

(NASA CR 3064 NEAR TR -84) Avail NTIS 

HC A08/MF A01 CSCL 01A 

This coda sohrea tha two dimensional transonic, smart - 
daturbencs equations for flow past lifting airfoils m both free 
•ir and various wind-tunnel environments by using ■ variant of 
tha Arete-drftorenca method A des c rip t io n of tha theoretical and 
numerical base of tho coda a provided, together with complete 
operating mat ruction* and sample c as es for tha general user In 
addition, a programmer s manual ■ also presented to asset the 
user interested in motfefymg the code Included m the programmer's 
manual are a dationary of subroutine variables in common end 
a detailed description of each subroutine G G 


N 78- 1)047*1 Borst (Henry V) end Aseocetee. Wayne. Fa. 

A EEBW BLADE ELEMENT METHOO FOB CALCULAT1M 
TNI BINFONMANCI OF WON AM lErT E BM B OfATB 
BOUD4TY AXIAL FLOW FANS 

Henry V Borst Nov 1978 51 p refs 
I Coot reel NAM 9079) 

INASA-CR 3063) Avail NTIS HC A04/MF A01 CSCL 21E 
A method a presented to design and predKi tha performance 
of axial Mow retors operating m a duct Tha same method w 


EF7B- 14081*| General Dynamics/ Fort Worth. Tax 

A MBTNOO FOB FBBOICTINO FULL SCALE BUFFET 
BB BOON BE WITH BIOIO WIND TUNNEL ESOOtl FLUCTU 
ATI NO P B E BO USE DATA VOLUME t: BOWES EBECTBAL 
DE NETTIES FOB METMOO ASSESSMENT 

A tie* M Cunningham Jr David B Banepa. Dariana Watta. and 
Faul G Wanar Nov 1978 239 p 
(Contract NAM 7091) 

(NASA-CR 3036) Avail NTIS HCA11/MFA01 CSCL 01 A 
Tha predicted upper and lower bounds power spectra tor art 
of tha cases and response items given m Volume 1 are plotted 
The flight test power spectra are shown on each prediction plot 
for tha nominal value of angle of attack that most c to aaty agree* 
with tha flaxfota angle for tha prediction Tha flight teat and 
prediction conditions are gnren in tabular form for art cases 
considered FOB 


NTB-14114'f Systems Technology. Inc. Mountain View. Calif 

PI LOTI H AIRCRAFT SIMULATION CONCEFTB AND 
OVL4V:2W 

John B Sinacon Mar 1978 100 p refs 
(Contract NAM-9024) 

(NASA CR 162200: STI-TR 1074 21 Avail NTIS 

HC A05/MF A01 CSCL 01C 

An overview of piloted aircraft simulation is presented that 
reflects the viewpoint of an aeronautical technologist Tha mtant 
is to sequa nt potential users with some of the basic concepts 
and issues mat characterise piloted simulation Application to 
tha development of aircraft are highlighted but soma aspects of 
training simulators are covered A historical review « gnren 
together with a descnption of soma current simulators Simula- 
tor usage*, advantages and limitations are discussed and human 
perception qualities important to simulation are related An 
assessment of currant simulation is presented that addresses 
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validity fidelity. end deficiencies Future proapaett ara rkecuaaad 
and technology protections are made Author 


N7S-16661*f Syatams Control. Inc . Palo Alto. CaM 
HUMAN OFKRATOR IOINTIFIC ATION MOOIL AND 
RILAT1D COM PUT! A PROGRAMS Pinal Report 

K. M. Kaaaler and J. N Mohr Dec 1B7R 146 p 
(Contract NAS2-9754) 

(NASA-CR- 152237) Avan NT1S HC A07/MF A01 CSCL 
06 H 

Four computer programs which provide computational 
aaawtanca m the analysis of man/ machine systems are reported. 
The programs are (1) Modified Transfer Function Program (TF). 
(2) Tima Varying Response Program (TVSR): (31 Optimal 
Simulation Program ITVOPT) and (4) Linear Identification Program 
ISQDNT) "ha TV program converts the time domain atate variable 
system repraasntative to frequency domain transfer function 
system representation The TVSR program computes time 
histones of the input/output responses of the human operator 
modal The TVOPT program * an opcirral simulation program 
and is similar to TVSR in that it pr»> >caa t<me histories of 
system states associated with an operator in the loon system 
The differences between the two programs are presented The 
SQDNT program is an open loop identification code which 
operates on the simulated data from TVOPT (or TVSR) or real 
operator data from motion simulators G Y 


NTS- 1711 1*| Computer Sciences Corp Mountain View. Calif 

THt EFFECT OF A VISUAL/ MOTION DISPLAY MISMATCH 
IN A SINGLE AXIS COMPENSATORY TRACKING TASK 

c63 

Douglas K Shirachi and Richard S Shirley /r> MIT Proc . 13th 

Ann Coni on Manual Control 1977 p 361-376 refs (For 

primary document see N79- 17475 08-511 

(Contract NAS2 78061 

Avail NTIS HC A20/MF A01 CSCL 05J 

The frequency response of visual systems is typically unity 
from 0 to 20 rad/ sec. while that of motion systems typically 
falls ofl in the vicinity of 6 rad/sec The question anses »« to 
what effect, if any. such a difference in servomachamam 
performance has on the simulation Is pilot performance reduced 
by the conflict between displays? Would a more realistic 
simulation occur if the visual servomechanisms were degraded 
to match the motion servomechanisms? Ooes the pilot need 
and use the higher frequency information preeant in the visual 
display 7 The purpoee of the espenment is to take a step forward 
toward answei-ng these questions Wort already m the litera- 
ture which bears on these questions is outlined A description 
is then given of an experiment used to check for the effects of 
a difference in the performance of the visual and motion 
servomechanisms (the experiment uses a single-axis com- 
pensatory rod-tracking task) The results of the experiment are 
then presented and analyzed LS 


N7S- 17S01*| Lockheed California Co. Burbank 

DELTA METHOO. AN EMPIRICAL DRAG BUILDUP 
TECHNIQUE Final Report. 1 Mar 31 Dec. 1S7S 
Richard C Feagin and William 0 Morrison Dec 1978 177 p 

refs 

(Contract NAS2-8612) 

(NASA CR 151971; LR-2797S-VM-1) Avail NTIS 

HC A09/MF A01 CSCL 01 A 

An empirical drag correlation technique was developed from 
analysis of 19 subsonic and supersonic military aircraft and 15 
advanced or supercritical airfoil configurations which can be 
applied in conceptual and advanced aircraft design activities 
The Delta Method may be used for estimating the clean wing 
drag polar for cruise and maneuver conditions up to buffet onset, 
and to approximately Mach 2 0 This technique incorporates a 
unique capability of predicting the off-design performance of 
advanced or supercntical airfoil sections The buffet onset limit 
may also be estimated The method is applicable to wind tunnel 
models as well as to full scale configurations This technique 
has been converted into a computer rode for use on the IBM 
360 and CDC 7600 computer facilities at NASA AMES Results 


obtained using this method to predict known aircraft characteris- 
tics ara good and agreement can ba obtained within a degree 
of accuracy fudged to be sufficient for the initial procaaaes ol 
preliminary design FOS 


N76-1BB73*! University of Southern Illinois. Carbondale Dept 
of Electrical Sciences and Systems Engineering 

•ASP-PL/I SIMULATION OF INTIRRATIO AVIONIC 
SYSTEM PROCESSOR ARCHITECTURES M.S. Thesis 

Glen A. Brent Sep 1S7S 274 p refs 
(Grant FNG-2236) 

(NASA-CR- 158244) Avail NTIS HC A12/MF A01 CSCL 
010 

A development study sponsored by NASA was competed 
in July IS77 which proposed a complete In t egration of all 
aircraft instrumentation into a amgle modular aye tern Instead of 
using the current single-function aircraft instruments computers 
compiled end (Replayed inflight information for the pilot A 
processor architecture called the Team Architecture was 
proposed. This is a hardware/ software approach to (ugh 
reliability computer syatams A follow -up study of the proposed 
Team Architecture * reported GASP-PL/1 simulation medals 
am used to evaluate the operating characteristics of the Team 
Architecture The problem, model development, simulation 
programs end results at length are presented Also included are 
program input formats outputs and listings G Y 


N7S-200RS*| Stanford Untv . CaM Joint Inst for Aeronautics 
•nd Acoustics 

FLAF-LAR TORSION FLUTTER ANALYSIS OF A CONSTANT 
LIFE NOTON 

Inderjit Chopra Jan 1B7S 42 p 
(Grant NeG-2317) 

(NASA-CR 162244. SUOIAA-TR-17) Avail NTIS 

HC A03/MF A01 CSCL 01 C 

The constant lift rotor (CLR) employs a control input of 
pitch moment to several airfoil sections which are free to prvot 
on e continuous spar, allowing them to change their pitch to 
obtain the desired lift A llap-lag rorston Rutter analysis of a 
constant lift rotor Matta in houar was davalopad Tha trtatfi modal 
asaumea rigid body Rap and lead-lag motiona at tha root hmge 
and each atrip undergone an independent torsional motion. The 
results ere presented m terms of root locus plots of complex 
eigenvalues as a function of thruat Tha effecte of several 
parameters (including structure! damping, canter of gravity and 
elastic axis offset from aerodynamic canter, compressibility 
pilch-lag and pitch-flap coupling) on tha Made dynamics ara 
examined With a suitable combination of lag damper and 
pitch-flap coupling, f la possible to design a constant kit rotor 
Made free from flutter met ability Author 


NTS- 20140*1 Spectron Development Labe. Inc. Costa Mass. 
CaM 

FEASIBILITY STUDY OF TRANSIT FHOTON CORRELATION 
ANSMOMETEN FOR AMIR RESEARCH CENTER UNITARY 
WIND TUNNEL FLAN FM Report 

W T Mayo. Jr and A E Smart 7 Feb 1S7S 66 p refs 
Original contains color illustrations 
(Contract NAS2 10072) 

(NASA CR 162238. SOL-79-6367) Avail NTIS 

HC A05/MF A01 CSCL 14B 

A laser transit anemometer measured a two-dimensional 
vector velocity, using the transit time of scattering particles 
between two focused and pa retie! laser beams The objectives 
were (1) the determination of the concentration level* and light 
scattering sfftc renews of naturally occurring, submicron particles 
in the NASA/ Ames unitary wind tunnel end (2) the evaluation 
based on theee measured data of a laser transit anemometer 
with digital correlation processing tor nontntrusive velocity 
measurement m this facility The evaluation criteria wars the 
speeds at which pomt velocity measurement* could be realized 
with this techmque (as determined from computer simuletione) 
tor given accuracy requirements J A M 
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NTf-KM'f Brown Unnr . Providence R I. lafschetz Cantor 
tor Dynamical Systems 

APPLICATIONS Of ALGEBRAIC GEOMETRY IN GVGTVM 
Tt TORY InMtoi R apart 

Pa.ar L F».L (Harvard Urav . Cambridge. Mae*) and Christopher 
I. Byrne* Oct. 1971 43 p raf* 

(Grant N*G-2285 Contract N00014 75 C C548 Grant 
AF-AFOSR 1 BIB-79) 

(NASA CR- 158408. AD A062770: AFOSR-78- 1 B !*TP} Avail 
NTIS HC A03/MF A01 CSCL 12A 

System thaory m concamad with tha modelling and analyaia 
of phenomena both natural and man-mada. It a a diaciplina 
whoa# formal baginmnga go back at ’***• to Wan and Maxwell 
and much of ita motivation atama from angmeenng problama 
Bafora World War II. a ayatam design and snefymis wara pn manly 
an art Duhnq and aftar tha war >*,•,. i or- complex 

vanabU thaory wara davalopad and appiiad primarily to aingla 
input, tingle output tyttama rapraaantad by a rational function, 
cetiad tha tranafar function Tha thaory of aarvomachaniamt 
davalopad raptdN from tha and of tha war to tha early fiftiee 
and time-domain method* wara appiiad Tha rapraaantation of 
trantfar function* via linear, conttant -coefficie n t . diffarantial 
aquationa lad to a renewed interact in eo-caBed elate apace 
method*. Tha rapid development of the theory foBowad and 
continue* today. However tha mcraaamg complexity of tha 
engineering and economic problama coneidered required greater 
mathematical sophistication GRA 


N79 2204S> TRW Defenae and Space System* Group. Radondo 
Bttch. Calif 

EVALUATION OF THE DISCRETE VORTEX WAKE CROSS 
FLOW MOOEL USING VECTOR COMPUTERS. PART 1: 
THEORY AND APPLICATION 

Jan 1979 102 p rah 2 Vol 
(Contract NAS2-9S79) 

(NASA-CR- 152270. TRW-30684 6001 -RU -00-Pt-1 1 Avail 
NTIS HC AOB/MF A01 CSCL 01A 

The current program had the obtactiva to modify a discrete 
vortex wake method to efficiently compute the aerodynamic forces 
and moments on high fineness ratio bodie* (f approximately 
10 0) The approach is to increase computational efficiency by 
ttructunng the program to taka advantage of now computer 
vector software and by developing new algorithms whan vector 
software can not afhoentty be used An efficient program was 
written and substantial saving* achieved Several test cases were 
rur for fineness ratio* up to f • ISO and angles of attack up 
to 50 degrees G Y 


NTS- 22048*# TRW Defense and Space Systems Group. Redondo 
Beach. Calif 

EVALUATION OF THE DISCRETE VORTEX WAKE CROSS 
FLOW MOOEL USINQ VECTOR COMPUTERS. PART 2: 
USSR’S MANUAL FOR DIVORCE 

F 0 Deffanbaugh and J F Viu Jan 1979 70 p rah 

2 Vol 

(Contract NAS2-9579) 

(NASA-CR- 152271; TRW-30584-6002-RU -00-Pt-2) Avail 
NTIS HC A04/MF A01 CSCL 01A 

Tha users manual for the Discrete Vortex Cross flow Evaluator 
(DIVORCE) coanputar program is presented DIVORCE was 
developed in FORTRAN 4 for the DCD 8800 and COC 1800 
machines Optimal calls to a NASA vector subroutine package 
are piovtded for use with tha CDC 7800 G Y 


N79-220S2*| Massachusetts Inst of Tech Cambridge Oept 
of Aeronautics and Astronautics 

AN ANALYSIS OF LONG AND MEDIUM HAUL AIR 
PASSENGER DEMAND. VOLUME 1 Final Report 

Steven E Enksen 1978 75 p rah 
(Grant NsG 2129) 

(NASA-CR- 152 158) Avail NTIS HC A04/MF A01 CSCL 
05C 

A basic modal was developed which is a two equation pair 


econometric system in which an ... ^.i.rnd and airline 

level-of-servtc* are the endogenous variables The modal aims 
to identify tha relationship between each of tha** two vanablat 
and its determining factors, and to identify the interaction of 
demand and levet-of-service with aach other The selected variable 
for the maasura of air passenger traffic activity in a given pair 
market is defined as the number of paaaangar* in a given time 
that originate in one region and fly to the other region for purposes 
other than to make a connection to a third region For medium 
and long haul market*, tha model seems to perform better for 
larger markets This is due to a specification problem regarding 
the route structure vanable In laigar markets, a greater percentage 
of nonlocal passengers are accounted for by this vanabl* 
Comparing tha estimated far* elasticities of long and medium 
haul market*, it appears that air transportation demand is more 
price elastic in longer haul markets Long haul markets demand 
will saturate with a fewer number of departures than will 
demand in medium haul market* A R H 


N 79-22083* | Massachusetts Inst of Tech . Cambridge Dept 
of Aeronautics and Astronautics 

AN ANALYSIS OF SHORT HAUL AIR PASSENGER 
DEMAND. VOLUME 2 Final Report 

Tarry P Blumar and William M Swan 1978 132 p refs 
(Grant NsG-2129) 

(NASA-CR- 152 157) Avail NTIS HC A07/MF A01 CSCL 
05C 

Several demand models for short haul air travel are proposed 
and calibrated on pooled data The models ar* designed to predict 
demand and analyze soma of tha motivating p he no mere behind 
demand generation In particular, an attempt is made to include 
the affects of competing modes and of alternate destination* 
The results support three conclusions (1) the auto mod* is the 
air mode's major competitor. (2) tnp time is an overriding factor 
in mtermodal competition, with air fare at its present level 
appearing unimportant to the typical short haul air traveler, and 
(3) distance appears to underty several demand generating 
phenomena and therefor*, must b* considered very carefully to 
any intercity demand model It may be tha causa of the wide 
range of tar* elasticities reported by researchers over the past 
1 5 years A behavioral demand model is proposed and calibrated 
It combines the travel generating effects of income and population 
the effects of modal split, tha sensitivity of travel to price and 
time, and the affect of alternative destinations satisfying tha trip 
purpose A R H 


N79-220S4*| Massachusetts Inst of Tech . Cambridge Dapt 
of Aeronautics and Astronautics 

AN ECONOMIC MOOEL OF THE MANUFACTURERS' 
AIRCRAFT PRODUCTION AND AIRLINE EARNINGS 
POTENTIAL VOLUME 3 Final Report 
James T Kneafsey and Richt.d M Hill 1978 185 p refs 
(Grant NsG 2129) 

(NASA-CR 152158) Avail NTIS HC A09/MF A01 CSCL 
05C 

A behavioral explanation of the process of technological 
change in the U S aircraft manufacturing and airline industries 
is presented The model indicates the princioat factors which 
influence the aircraft (airframe) manufacturers in researching 
developing constructing and promoting new aircraft technology 
and the financial requirements which determine the delivery of 
naw aircraft to the domestic trunk airlines Following specification 
and calibration of the model the types and number* of new 
aircraft were estimated historically for each airlm*'* fleet 
Examples of possible applications of the model to forecasting 
an individual airline s future fleet also ar* provided The functional 
form of the model is a composite wh ch was derived from several 
preceding econometric models developed on the foundations of 
the economics of innovation, acquisition, and technological change 
and rapraaant* an important contnbution to tha improved 
understanding of the economic and financial requirements for 
aircraft selection and production The model s primary applica- 
tion will be to forecast the future types and numb* of new 
aircraft required for aach domestic airline's fleet A R H 
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NTI UNCf Massachusetts ln»t ol Tech.. Cambridge Dept 
of Aeronautics and Astronautics 

TNI IMPACT OP CHANOINQ TICHNOIOQV ON THI 
OIMANO PON AIN TRANSPORTATION PM Report 
James T Knaafaay and Newel K. Taneja 1171 27 p rafa 
(Grant NaG-21291 

(NASA-CR- 1 62 191 ) Avail NT1S HC A03/MF A01 CSCL 
06 C 

Damand modal* for air transportation that art sensitive to 
tha impact of changing technology war* developed Tha modal* 
ara raaponirva to potantiai changaa in tachnology. and to changing 
economic, aocial. and political factor* aa wall. In addition to 
anticipating tha wida diffarancaa m tha factor* influencing tha 
damand for long haul and abort haul air travel, tha modal* war* 
daargnad to clearly dictinguiah among the unique feature* of 
thaa* markets J.M S 


N 79- 22079* | Boeing Vartol Co Philadelphia. Pa 

IOINT1PICATION OP HIGH PAYOPP NtSCANCH PON MONf 
EFFICIENT APPUCATON HKUCOPTKNB IN AQNICULTUNC 
AND PONKSTNY 

Kenneth T Water* May 1979 64 p raf* 

(Contract NAS2- 100401 

(NASA-CR- 162269 0210-11193-1) Avail NT1S 

HC A06/MF A01 CSCL 01 C 

The results of a study of tha uaa* of halicoptar* in agncultur* 
and : .ir*stry in the United States am discussed Comparisons 
with agricultural airplanes are mad* in terms of coat* of Banal 
application to tha grower* An analysis of cost driver* and potantiai 
improvements to helicopters that will lower coats is presented 
Future trends are discussed, and recommendation* for research 
are outlined Operational safety hazards and accident records 
are examined and problem area* ara idantifiad Areas where 
research and development are needed to provide opportunities 
for lowering coats while increasing productivity are analyzed 

Author 


N79 22100*| Flow Research Inc Kant. Wash 

PNOCiDUNE PON NOISE PNEDICTION AND OPTIMIZA 
TION OP AOVANCED TECHNOLOGY PROPELLERS 

P lj. &l 

t wlDi 

Wen-Hj*i Jou and Samuel Bernstein Apr 1979 54 p refs 

iContract NAS2 98071 

(NASA CR- 3080 Hspt-119i Avail NTIS HC A04/MF AO 
CSCL 01 C 

The sound held due to a propeller operating at supersonic 
tip speed in a uniform flow was investigated Using the fact 
that the wave front in a uniform stream is a convened sphere, 
the furiimemai solution to the convened wav* equation was 
easily obtained The Fourer coefficients of the pressure signature 
wwm obtained by a far field approximation, and are expressed 
as en integral over the blade platform It is shown that cones 
of silane* exiut for* and aft tha propeller plan* The semiapax 
angles or* snsm These angles are independent of the individual 
Mach components such as the flight Mach number and the 
rotation Mach number The result is confirmed by the computation 
of the ray path of the emitted Mach waves The Doppler 
amplification factor strengthens the signal behind the propeller 
while rt weakens that upstream J.M.S 


N79 25024'| Jougles Aircraft Co Inc Long Beach Calif 

SIMULATED PROPELLER SLIPSTREAM EFFECTS ON A 
SUPERCRITICAL WING 

H Robert Welge and James P Crowder Jun 1978 72 p 

ref* 

(Contract NAS2 9472) 

(NASA- *R- 152 1 381 Avail NtlS HC A04, W* rOI CSCL 
2 IE 


To quantify the installed performance of high speed IM • 
0 8) turboprop propulsion systems, an experimental program 
designed to assess the magnitude of the aerodynamic interference 
of a propeller slipstream on a supercritical wing has been 
conducted The test was conducted in the NASA Ames 14-foot 
wind tunnel An ejector -nacelle propeller slipstream simulator was 
used to produce a slipstream with characteristics typical of 
advanced propellers presently being investigated A supercritical 
wing-body configuration was used to evaluate the interference 
affects A traversing total pressure rake was used to make flow 
field measurements behind the wing and to calibrate the slipstream 
simulator The force results indicated that the interference dreg 
amounted to an increase of ten counts or about J% of the 
wing-body dreg for a two engine configuration at the nominal 
propeller operating conditions However, at the higher swirl angles 
( 1 1 deg vs 7 deg nominally) the interference dreg was favorable 
by about the same magnitude Author 


N 79- 29024*| Low Energy Transport Systems. Capistrano Beach. 
Calif 

NUMMARY OF PAST EXPERIENCE IN NATURAL LAMINAR 
FLOW AND EXPERIMENTAL PROGRAM FOR RESILIENT 
LEADING EDGE 

8 H. C rrmcheel May 1979 50 p refs 
IContract NAS2 10113) 

(NASA-CR- 152276) Avail NTIS HC A03/MF A01 CSCL 
01A 

The potential of natural laminar flow for significant drag 
reduction and improved efficiency for aircraft is assessed Past 
experience with natural laminar flow as reported in published 
end unpublished data and personal observations of venous 
researcher* is summarized Aspects discussed include surface 
contour, waviness and smoothness requirements noise and 
vibration affects on boundary layer transition, boyndary layer 
stability criteria, flight experience with natural laminar ho -' and 
auction stabilized boundary layers, and propeller slipstream, rain, 
frost, ice and insect contamination effects on boundary layer 
transition The resilient leading edge appears to be a very promising 
method to prevent leading edge insect contamination A.R H. 


NTS- 290S9*| McDonnell Aircraft Co . St Louis. Mo. 

THRUST AND MARS FLOW CHARACTERISTICS OF FOUR 
39 INCH DIAMETER TIP TURBINE FAN THRUST VECTOR 
ING SYSTEMS IN AND OUT OF GROUND EFFECT 

D W Esker and H. A. Roddiger Jun 1979 105 p refs 
IContract NAS2-9690) 

(NASA CR- 152239. MDC-A5704) Avail NTIS 

HC A06/MF A01 CSCL 21E 

The calibration tests carried out on the propulsion system 
components of a 70 percent scale, powered model of a NASA 
3-fan V/STOL aircraft configuration are described The three 
X3/6B/T68 turbotip fan units used in the large scale powered 
model were tested on an isolated basis over a range of ground 
heights from H/D of 1 02 to infinity A higher pressure ratio 
LF338/JB6 fan unit was tested over a rang* of ground heights 
from 1 66 to infinity The results of the test program demon- 
strated that (1) the thrust and mass flow performance of the 
X376B/T68 nos* lift unit is essentially constant for H/D variations 
down to 1 65. at H/D 1 02 back pressurization of the fan exit 
occurs and is accompanied by en increase in thrust of five percent 
(2) a change ut nose fan exit hub shape from flat plat* to 
hemispherical produces no significant difference in louvered lift 
nozzle performance for height venations from H/D - 1 02 to 
infinity. (3) operation of the nose lift nozzle at the higher fen 
pressure ratio generated by the LF336/J85 fan system causes 
no significant change m ground proximity performance down to 
an H/D of 1 56. the lowest height tested with this unit: and 
(4) the performance of the left and right X376B/T58 lifl/crutsa 
units in the vertical lift mod* remains unchanged, within plus or 
minus two percent for the rang* of ground heights from H/D - 
1 02 to infinity J.M. 8 
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N79-29G62*f M assachusatis Inal of Tech.. Cam bridal 
Aeroelastic and Structure Research Lab 
A WIND TUNNEL INVESTIQATION Of TILT-ROTOR QUET 
ALLEVIATION SYSTEMS FM Report. 1S7X - 1S7S 
Normal 0 Ham and H Philip Whitaker Jan. 197S 140 p 

rafa 

(Contract NAS2 7202) 

(NASA CR- 152204; ASRL-TR- 174-7) Avail: NTIS 

HC A07/MF A01 CSCL 01 C 

Tha ailaviation of tha affacta of guata on tilt rotor aircraft 
by moans of act.ve control ayatama was n..estigated Tha gust 
ganarator. tha derivation of tha aquationa of motion of tha rotor 
wing combination, tha corral at ion of thaaa aquationa with tha 
raaulta of wind tunnal modal taata. tha uaa of tha aquationa to 
daaign vanoua guat allaviating activo control ayatama. and tha 
taating and avaluation of thaaa control ayatama by maana of 
wind tunnal modal taata war* davalopad S.E S 


N7S-2S374*# Lockheed Miasilaa and Spaca Co. Huntavilla. 
Ala Raaaarch and Engmaanng Center 

INVESTIGATION OP A LASER DOPPLER VELOCIMETER 
SYSTEM TO MEASURE THE PLOW PIELO AROUND A 
LARGE SCALE V/STOL AIRCRAFT IN GROUND EFFECT 

Andrew D. Zalay. Melvin R Braahaara. Archie J Jordan. Kenneth 
R. Shndar. and Carl D Vought May 1979 76 p rafa Document 
includes a microfiche supplement 
(Contract NAS2-8959) 

(NASA-CR -152212. LMSC-HREC-TR-D568) Avail NTIS 
HC E04/MF A01 CSCL 148 

Tha flow field measured around a hovering 70 percent scale 
vertical takeoff and landing (V/STOL) aircraft modal is described 
Tha velocity measurements ware conducted with a ground baaed 
laser Doppler velocimater Tha remote sensing instrumentation 
and expenmental taata of tha velocity surveys are discussed 
Tha distribution of vortical velocity in the fan (at and fountain, 
tha radial velocity in the wall tat and tha horizontal velocity 
along tha aircraft underside are presented for different engine 
rpms and aircraft height abouve ground Results show that it is 
feasible to uaa a mobile laser Doppler velocimater to measure 
the flow field generated by a large scale V/STOL aircraft operating 
in ground effect S.E.S. 


N79-27126*f Princeton Univ.. N. J Dept of Mechanical 
and Aeroapaca Engineering 

THE INFLUENCE OF PEEDGACK ON THE AEROELAGT1C 
BEHAVIOR OF TILT PROPROTOR AIRCRAFT INCLUDING 
THE EFFECTS OF FUSELAGE MOTION Final Tacfudca) 
Report. 1 Sap. 1S7S 21 Jan. 187S 

H. C Curtiss. Jr.. T Komatsuzaki. and J. J Traybar Jul 1979 
176 p rafa 
I Grant NsG-2181) 

(NASA-CR- 158778; TR-1441) Avail NTIS HC A09/MF A01 
CSCL 01 C 

The influence of single loop lead backs to improve the stability 
of the system are considered Reduced oroer dynamic models 
are employed where appropriate to promote physical insight 
The influence of fuselage freedom on the eeroelastic stability, 
and the influence of the airframe flexibility on tha low frequency 
modes of motion relevant to the stability and control charactenstics 
of the vehicle were examined S.E.S 


N7S-28141*# Rockwell International Corp ‘ Columbus. Ohio 

LOW SPEED WIND TUNNEL TEST OF QROUNO PROXIMITY 
AND DECK EDGE EFFECTS ON A UFT CRUISE FAN V/GTOL 
CONFIGURATION. VOLUME 1 Contractor Report. Mar 
1S7S • Fab 187S 

V R Stewart May 1979 118 p 
(Contract NAS2-9882) 

I NASA-CR- 152247. NR79H-12-Vol 1) Avail NTIS 

HC A06/MF A01 CSCL 01A 

Tha charactenstics were determined of a lift cruise fan V/STOL 


multi- mission configuration in the neei proximity to the edge of 
a small flat surface representation o! a ship deck Tests ware 
conducted at both static and forward speed test conditions The 
model 10 12 scale) tested was a four fan configuration with 
modifications to represent a three fan configuration Analysis of 
data showed that tha deck edge effects wars in general less 
cntical ip terms of differences from free air than a full deck (in 
ground effect) configuration The-onn excaption to this was when 
'.he aft edge of the deck was located under the center of gravity 
This condition, representative of an approach from the rear, showed 
a significant lift loss Induced moments were generally small 
compared to the tingle axis control power requirements, but 
will likely add to the pilot work load R E S 


N7S-28142*| Rockwell International Corp , Columbus. Ohio 

LOW SPEED WIND TUNNEL TEST OF GROUND PROXIMITY 
AND DECK EDGE EFFECTS ON A UFT CRUISE FAN V/STOL 
CONFIGURATION. VOLUME 2 Contractor Report. Mer. 
1S7S - Feb. 1S7S 

V R Stewart May 1979 484 p 

(Contract NAS2-f882) 

(NASA-CR- 152248. NR79H-12-Vol-2) Avail NTIS 

HC A21/MF A01 CSCL 01A 

The following test results are appended (1) wind tunnel 
data. 12) static thrust stand data, and (3) fan calibration data 

RE S 


N79-2SSG4*f Massachusetts Inst of Tech . Cambridge Fluid 
Dynamics Research Lab 

EXPERIMENTAL AND THEORETICAL STUDIES ON MODEL 
HEUCOPTER ROTOR NOISE Interim Repot. Mar 1978 • 
Dec. 1977 

Knshnaswamy S Aiavamudan and Wesley L Hams Jan 1978 
158 p refs Submitted for publication 
(Grant NsG-2095 Contract DAAG29-76-C 00271 
(NASA-CR- 158844. AD A068180: AR0 12931 2-EX. 

Rept 83852-1 Rept 78-1) Avail NTIS HC A0B/MF A01 CSCL 

20/1 

A rimplified Mach number scaling law is obtained for rotational 
and broadband noise components of a model helicopter rotor 
The broadband noise sources are further classified into low 
frequency and high frequency compon.ntt Tha scaling laws are 
based on the geometric and performance parameters of the rotor 
and characteristics of the flow field The existing thjory of Lowaon 
and Ollerhead * used deriving the conventional sixth power law 
for the rotational noise of geometrically similar blades operating 
in similar flow environments Tha knowledge of unsteady 
aerodynamics was exploited to yield analytical formulation for 
the low frequency broadband radiation The ambiguous state of 
the art regarding the origin and nature of high frequency broadband 
noise does not permit such a straightforward scaling law for 
this frequency regime Vortices are assumed to be shed at unknown 
Strouhal frequency and the scaling law is derived by simply 
integrating the blade sectional velocity over the span The MIT 
5 x 7-1/2 foot anechoic wind tunnel was used to perform 
experiments at controlled flow environ Turbulence was generated 
at the inlet of the tunnel and simultaneous measurements of 
acoustic and turbulence signals were made The experimentally 
obtained results are compared with tha computed intensrties 
and spectra of rotational noise, low frequency broadband noise 
and high frequency broadband noise from model rotors GRA 


N79-29198*| Princeton Univ . N J Flight Research Lab 
AN IN FLIGHT SIMULATOR INVESTIQATION OF ROLL AND 
YAW CONTROL POWER REQUIREMENTS FOR 8TOL 
APPROACH AND LANDING: DEVELOPMENT OF CAP 

ASIUTY AND PRELIMINARY RESULTS 

0 R Ellis and S C Reisingham Apr 1979 44 p refs 
(Contract NAS2 7350) 

1 NASA-CR- 152307. MAE 1422) Avail NTIS 

HC A03/MF A01 CSCL QIC 
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A six-degree of-frsedom variable rsspc.-.ta research aircraft 
waa u*«d to determine the minimum lateral -directional control 
power required for detirabie and acceptable level* of handling 
quaiitie* for the STOl landing approach task in a variety of 
timulated atmoaphenc disturbance condition* for a range of 
lateral-directional re*pon*e characteristic* Topic* covered include 
tha in-llight simulator, croeswtnd simulation, turbulence simulation, 
teat confutations and evaluation procedure* Conclusions based 
on a limited sampling ol simulated STOL transpoit configuration* 
flown to touchdown out of 6 deg. 75 kt MLS approaches, usually 
with a sidestep maneuver are discussed Aft H 


N79-9013S *# Rail Co Baltimore. Md 

M AINTV NANCC COST STUDY OS ROTARY WING AIR- 
CRAFT. ft HASS 2 Interim Report 

Aug 1S7S 34 p 

(Contract NAS2-B143) 

(NASA CR-152291) Avail NTIS HC A03/MF AOI CSCL 
02A 

The Navy's maintenance and material* management data 
beae was used in a study to determine the feasibility of predicting 
unscheduled maintenance costs for the dynamic systems of 
military rotary wing aircraft The major operational and design 
vanables war* identified and the direct maintenance man hours 
per flight hour were obtained by step-wise multiple regression 
analysis Five nonmilitary helicopter users wore contacted to supply 
data on which variables were important factor* in civil applications 
These uses included offshore oil exploration and support, police 
and fire department rescue and enforcement, logging and heavy 
equipment movement, and U S Army military operation* The 
equations developed wore highly affective in predicting unsched- 
uled direct maintenance man i-ours per flying hours for military 
aircraft, but less effect.?* to.- commercial or public service 
helicopters, probably because of the longer mission durations 
and the much higher utilization of civil users A.R.H 


N79-30144*f Analytical Methods. Inc . Bellevue Wash 
UNBT1ADY FLOW MODEL FOR CIRCULATION CONTROL 
AIRFOILS 

Balusu M Rao Jun 1979 28 p refs 
(Contract NAS2 10132) 

INASA-CR- 152301) Avail NTIS HC A03/MF AOI CSCL 
01A 

An analysis and a numerical lifting surface method are 
developed for predicting the unsteady airloads on two-dimensional 
circulation control airfoils in incompressible flow The analysis 
and the computer program are validated by correlating the 
computed unsteady airloads with test data and also with othar 
theoretical solutions Additionally, a mathematical model for 
predicting the bending-torsion flutter of a two-dimensional airfoil 
(a reference section of a wing or rotor blade) and a computer 
program using an iterative schema are developed The flutter 
program has a provision for using tha CC airfoil airload* program 
or the Theodorsan hard flap solution to compute the unsteady 
lift and moment used in the flutter equations The adopted 
mathematic*: model and the iterative scheme are used to perform 
a flutter analysis of a typical CC rotor blade reference section 
The program seems to .jrfc well within the basic assumption 
of the incompressible how Author 


N7B-901BS*# Massachusetts Inst of Tech Cambridge Lab 
for Information and Decision Systems 

VTOL CONTROLS FOR SHIPBOARD LANDING 
MS Theers 

Christopher Graham McMuldroch Aug 1979 198 p refs 
(Contract NGL 22 009 1241 

(NASA CR 162140. LIOS-TH 9281 Avail NTIS 

HC A09/MF AOI CSCL 01C 


The problem of landing a VTOL aircraft on a small ship in 
rough seas using an automatic controller is examined The 
controller design uses the linear quadratic Gaussian results o> 
modem control theory Linear time invariant dynamic models 
are developed for the aircraft, ship, and wav* motions A hover 
controller commands the aircraft to track position and orientation 
of the ship deck using only low levels of control power Commands 
for this task are generated by the solution of the steady stata 
linear quadratic gauaaian regulator problem Analytical perform- 
ance and control requirement tradeoffs are obtained A landing 
controller command* the aircraft from stationary hover along a 
smooth, low control effort trajectory, to a touchdown on a 
predicted crest of ship motion The design problem is formulated 
and solved as an approximate fmite-tim* linear quadratic 
stochastic regulator Performance and control results are found 
by Mont* Carlo simulations * L 


N79 311S6*| Lockheed Georgia Co . Marietta 
CORRELATION OF DATA RELATED TO SHOCK INDUCED 
TRAILING EDGE SEPARATION AND EXTRAPOLATION TO 
FLIGHT REYNOLDS NUMBER 

J F Cahill and P C Connor Washington NASA Sep 1979 
82 p refs 

(Contract NAS2 9331) 

(NASA CR 3178) Avail NTIS HC A06/MF AOI CSCL 01 C 
Pressure data from a number of previous wind tunnel and 
flight investigations of high speed transport type wings were 
analyzed with the intsnt of developing a procedure for extrapolating 
low Reynolds number data to flight conditions These analyses 
produced a correlation of the development of trading-edge 
separation resulting from increases in Mach number and/or angle 
of attack and show that scale effects on this correlated separation 
development and the resulting shock location changes fall into 
a regular and apparently universal pattern Further studies appear 
warranted to refine the correlation through a detailed c onsideration 
of boundary layer characteristics, and to evaluate scale effects 
on supercritical wings Author 


N7S-31222'*| Systems Technology. Inc. Mountain View. Calif 

A COMPILATION AND ANALYSIS OF HELICOPTER 
HANDUNG QUALITIES DATA. VOLUME 2: DATA 

ANALYSIS 

Robert K Haffley Aug 1979 176 p refs 
(Contract NAS2 93441 

(NASA CR 3145. TR 1087-2-Vol 2) Avail NTIS 

HC A09/MF AOI CSCL 01C 

A compilation and an analysis of helicopter handling qualities 
data are presented Multiloop manual control methods are used 
to analyze the descriptive data, stability derivatives, and transfer 
functions for a six degrees of freedom, quasi static model A 
compensatory loop structure is applied to coupled longitudinal, 
lateral and directional equations in such a way tha: key handling 
qualities features are examined directly A W H 


N79 322 IS* # Lockheed- Georgia Co . Manatts 
ESTIMATION OF TUNNEL BLOCKAGE FROM WALL 
PRESSURE SIGNATURES: A REVIEW AND DATA 

CORRELATION 

J E Heckett. 0 J Wilsden and 0 E Lilley Mai 1979 170 p 

refs 

(Contract NAS2-9883) 

(NASA CR- 152241 1 Avail NTIS HC A08/MF AOI CSCl 

148 

A method is described for estimating low speed wind tunne 
blockage including model volume, bubble separation and viscov s 
wake effects A tunnel -centerline source/smk distribution n 
denved from measured wall pressure signatures using fas 
algorithms to solve the inverse problem in three dimensions 
Blockage me/ then be computed throughout the test volume 
Corretationr using scaled models or tests in two tunnels wen 
mad* m all cases In many cases model reference area exceed* 
10% of the tunnel crpes-sectional area Good correlations wan 
obtained regarding model surface pressures lift drag and pitchm*. 
moment It is shown that blockage induced velocity variation- 
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•Croat the ttat taction art relatively unimportant but amt 
gradiantt ahou'd ba rontidarad whan modal tut it datarminad 

M.M.M 


X79 10006*# Boamg Commarcial Airplane Co Saattla. With 

AN ANALYSIS OF PROF FAN/flRFRAME AERODYNAMIC 
INTEGRATION Final Raport 

M L Boctor. C W Clay, and C F Watton Oct 197B 78 p 

reft 

(Contract NAS2-9104! 

(NASA CR 152186 06 47113) Unclatsihad report 

NOTICE Available to U S Government Aganciat and Their 
Contractors 

Potential flow analytical techniques were used to study 
aerodynamic integration of tha prop-fan propulsion concept with 
advanced subsonic, commercial transport airframes Three basic 
configurations were defined and analyzed 111 wing-mounted 
prop-fan at a cruise Mach number of OB. 12) wing-mounted 
prop-fan in a low -speed configuration, and (3) aft-mounted 
prop-fan at a cruise Mach number of 0 8 S B S 


X79-10018*# RANO Corp Santa Monica Calif 

PREDICTING COCT RELIABILITY MAINTAINABILITY OF 
ADVANCED GENERAL AVIONICS EQUIPMENT 

M R Davit. M Kamms. and W E Moor Jun 1978 130 p 

reft 

I Contract NAS2 -94501 

(NASA-CR- 152149 RAND/WN- 10233- NASA) 

Unclassified report 

NOTICE Available to U S Government Agencies and fheir 
Contractors 

Practical problamt experienced by industry and user groups 
in predicting the cost, reliability and maintainability of avionics 
for general air-aviation aircraft are reviewed The advantages 
and limitation of different modeling approaches for cost and 
reliability estimates are discussed as well at the special problems 
caused by the lack of historical data on maintenance costs 
Suggestions are offered on how NASA might proceed in assessing 
these factors in the absence of reliable generalized predictive 
models ARM 


X79 10021*| Computer Sciences Corp El Segundo. Calif 

ELECTRONIC FOG GENERATOR FOR FLIGHT 
SIMULATION 

Elmer E Moots and Merny Chase Jul 1978 25 p 
(Contract NAS2 9741) 

I NASA-CR- 152265) Unclassified report 

NOTICE Available to U S Government Agencies and Their 
Contractors 

At NASA/ Ames Research Tenter a color television monitor 
is located at the windshield of a flight simulator to present the 
pilot s visual flight display A Fog Generator blends an electronically 
generated high-altitude blue sky fog haze, or cloud representation 
with the pilot s visual display The result is a reliable repeatable 
computer controlled visual Kane, which adds to the realism of 
simulated flight L S 


X7S 10101*# Systems Technology Inc. Hawthorne. Calif 

SIMULATION MODEL OF CESSNA 402 B Final Rapoet. 
Sap 1077 Jul 1S7S 

Roger H Hoh. David G Mitchell, and Thomas T Myers Jul 
1973 138 p refs 
(Contract NAS2-9735) 

(NASA-CR- 152 176. TR- 1112-1) Unclassified report 

NOTICE Available to U S Government Agencies and Their 
Contractors 

A simulation model for the NASA Cessna 402B was 
developed The aerodynamic data were generated by adiusting 
full Kale wind tunnel data from a similar configuration (Cessna 
310) using analytical and empirical techniques Lift and drag 
estimates were adjusted based on performance data obtained 
from flight test Asymmetric thrust effects were not modeled 
The engine model was based on data obtained from the 
manufacturer and flight test measurements The longitudinal 
control system model included the bobweight and downspring 
effects, as well as coulomb friction Aileron and rudder friction 
and b eakout forces were also included in the model The Cessna 
400B Navomatic autopilot was given in simulation block diagram 
form JA M 


JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A79- 10398 * Simulation itudy of the sffect of fuef- 

comervatnrt approaches on ATC procedures and terminal area 
capacity. L. Tobias. E, A. Palmer (NASA. Ames Research Center. 
Moffett Field, Calif. ). and P. J. O'Brien (FAA. National Aviation 
Facilities Experimental Center. Atlantic City, N.J.). Society of 
Automotive Engineers. Air Trensportttion Meeting. Boston, Mess.. 
May 1-4. 1978. Paper 780523 13 p. 6 refs. 

Fuel-conservative procedures have been investigated using real- 
time air traffic control simulations linked to two piloted simulators. 
The fuel-conservative procedures studied were profile descents and 
two types of landing approaches The investigation determined the 
effect of these procedures on the ATC system and terminal area 
capacity It examined the mixing of aircraft executing fuel- 
conservative approaches with those executing conventional ap- 
proaches. The results indicate a systems fuel savings for the landing 
approaches under all tested conditions except at. or near, maximum 
system capacity Also, there is a fuel savings and reduced controller 
workload for the profile descent procedures. (Author) 


A79-10903 * Conference on Helicopter Structures Tech- 

nology. Moffett Field. Calif, November 13-18, 1977. Proceeding*. 

Conference sponsored by the American Helicopter Society and 
NASA. Moffett Field. Calif.. U S. Army Air Mobility Research and 
Development Laboratory. 1978. 21 1 p. 310.00. (For individual items 
see A79 10904 to A79 10921) 

Work on advanced concepts lor helicopter designs is reported. 
Emphasis is on use of advanced composites, damage tolerant design, 
and load calculations Topics covered include structural design flight 
maneuver loads using POP 10 flight dynamics model, use of 3 D 
finite element analysis in design of helicopter mechanical compo- 
nents, damage tolerant design of the YUH-61A main rotor system, 
survivability of helicopters to rotoi blade ballistic damage, uevelop- 
ment of a multitubular spar composite mam rotor blade, and a 
bearingless main rotor structural design approach using -d 

composites. H. 


A 7* 10*06 0 Structural d*««n <liglt« kumuw loads using 

POMO flight dynamics M*L E. C. McLaud, K. C. Hansen. and W. 
J. J act too. Jr. In: Conference on Helicopter Structure* Technology, 
Moffett Field. Calif.. November 16-18. 1977, Proceeding*. (A79- 
10903 01-06) Moffett Field. Calif , U.S. Army Air Mobility Rasaareh 
and Oavtfopmant Laboratory. 1978. 13 p. 

In order to achieve more accurate predicted applied load* and 
martial reac t ion * during itructurei dttign, a nonlinear flight dynamic* 
modal for evaluation of helicopter hanging qualities and control 
lystam design ha* been developed. The 1i0it maneuvers conducted 
consist of the design pacification retirements for symmetrical 
puilup and pushover, rolling pullout., vertical takeoff, yam maneu- 
vers both in sideward night and at forward spaed, gust*, and .he 
affects of tail rotor loe*. The propam provide s data on acceleration 
rates, attitudes, and applied load* at all critical points within th* 
maneuver The correlation of the night dynamics modal with 
UH-flOA Black Hawk flight test data for longitudinal, lateral, and 
rudder inputs is generally good. P.T.H. 


A 79- 10906 0 Derivation of control loads for baorinMaaa 

rotor syitame P. G. C. Dixon (Boeing Vertol Co.. Philadelphia, Pa.). 
In: Conference on Helicopter Structures Technology, Moffett Field. 
Calif.. November 1918. 1977. Proceedings (A79 10903 0105) 
Moffett Field. Calif., US. Army Air Mobility Research and Develop- 
ment Laboratory. 1978. 7 p. 

The paper presents a method for calculating the torsional 
stiffness of a bearingless rotor system Hexure. Simple analyses of the 
torque required to produce axial deformation in a uniformly twitted 
flexure, nonuniform torsion of members of symmetrical open cross 
section without applied axial loading, and the rigidifying effects of 
axial tension on th* flexure are performed. Fiom these anaiyset. the 
constants in the expression for torque to twist a bearingless rotor 
Mad* flexure that is axially loaded by the Made centrifugal force are 
calculated. P.T.H. 


A 79-10*07 Impa ct of opwatiorwl taeuat on daaign of 

ad v awea d compos i te str uctur w for Army hthouplw i. T. L. House 
and T. E. Condon (U.S. Army. Applied Technology Laboratory. Fort 
Eustis. Va.) In: Conference on Helicopter Structures Technology. 
Moffett Field. Calif . November 16-18. 1977. Proceedings (A79 
10903 01-06) Moffett Field. Calif . U.S. Army Air Mobility Research 
and Development Laboratory. 1978 13 p. 

The paper reviews the potential benefits available from com- 
posite structures for military aircraft and discusses those issues which 
must ultimately be considered in estaMishing realistic design criteria 
and related operational concepts Th* interrelationships among 
operational damage, repair limitation, and overall aircraft operational 
effectiveness and maintenance support costs are discussed along with 
how each of these issues might affect design requirements. P.T.H. 


A 79 10*0* | A study of fbrurKiral ooncapts for low radar 

croas taction /LRCS/ fuaeiapa eonfigui one. 8 W Scruggs, Jr (U.S. 
Army, Applied Technology Laboratory. Fort Eustit. Va.) and D. W 
Lowry (United Technologies Corp Sikorsky Aircraft Div., Stratford. 
Conn.) In Conference on Helicopter Structures Technology. Mot 
far Field. Calif . November 16-18, 1977, Proceedings. (A79- 
10903 01 06) Moffet Field. Calif.. U.S Army Air Mobility Rewarch 
and Development Laboietory. 1978 20 p. 5 refs. 

Three low radar cross section (LRCS) fuselage configurations 
were developed with th* current UH-60A as a baseline, and several 
structural concepts vmre developed for these configurations and 
analyzed with respect to their effect on weight, cost, fail safety, and 
maintainability Th* effects on weight and cost of using advanced 
materials in the configurations were also evaluated P.T H. 


A 7910909 # The uae of 3-D finite dement analysts in the 

daai^i of hatieopaer mechanical e u mpona n ts. P. P. Dirty overt y and S. 
W McKeflip (United Technologies Corp., Sikorsky Aircraft Div., 
Stratford. Conn.). In: Conference on Helicopter Structures Tech- 
nology, Moffett Field. Calif.. November 18-19. 1977, Proceedings 
(A79- 10903 01 -05) Moffett Field. Calif., U.S. Army Air Mobility 
Research and Development Laboratory. 1978. S p. 

Th* results arc presented of a research and development 
program directed at the evaluation of NASTRAN for the efficient 
finite element analysis of three-dimensional mechanical components 
commonly found in helicopter structures. Th* procedures developed 
during this study were used lor the NASTRAN analysis of th* 
CH-S3A/D rotating swashpiat* Comparison of tha NASTRAN 
reeults for tha strasaas with experimental results demonstrate that 
excellent accuracy can be obtained with NASTRAN. (Author ) 


A 7910910 # A glance at Soviet hdicopwr daaign phllnio- 

phy. W Z. Stepmewski In- Conference on Helicopter Structures 
Technology, Moffett Field. Calif., November 16-18, 1977, Proceed- 
ing. (A79-10903 01-06) Moffett Field. Calif.. U.S. Army Air 
Mobility Rise arch and Dr- eiopment Laboratory, 1978. 12 p. 

Th* author gives a report on adiet current trendi in Soviet 
helicopter design are, as fudged from the contents of the book 
'Helimptert' by i itchtnko et al. The optimization criteria that 
Soviet d». ; <xvirt appear to be concerned with are (1) weight and 
transport effectiveness. (2) an economic integration of functional. 
produciMt, and uparational effectiveness, and (3) general economic 
effect of total cost of all machines of a given type on the economy. 
Mott attention in the review is directed at tha studies of maximiza- 
tion of useful load. P.T.H. 


A 79 109 12 0 Improved bek i stsc demage S u lwe nt design 

through Itmmet e d metal conetrucborv W. G. Degnan (United 
Technologies Corp.. Sikorsky Aircraft Div., Stratford, Conn.), C. F. 
Hickey, Jr., and A. A. Anctil (U.S. Army. Army Materials and 
Mechanics Research Center, Watertown, Mass.). In: Conference on 
Helicopter Structures Technology. Moffett Field. Calif.. November 
16-18, 1977. Proceedings IA79 10803 0) 061 Moffett Field. Calif.. 
U.S. Army Air Mobility Rewarch and Development Laboratory, 
1978. 12 p. 13 refs. 

This paper presents the results of research conducted on 
adhesively bonded sheet metal laminate construction to increase 
ballistic damage tolerance. Test issults are presented that show 
ballistic damage reduced by factors of 3:1 for 7 62mm and 4:1 for 
12.7mm armor piercing profactile impact on laminated aluminum 
specimens Modes of failure for monolithic and laminated structures 
are presented and discussad. Analysis of th* test results shows e 
reduction of ballistic damage effects of 6: 1 laminate-to-monolithic, 
with potential for evtn greater gains Reduced lateral ballistic damage 
and increased residual static strength, both compared to monolithic 
structures, combine to give the desired improvement m post-ballistic 
damage strength (Author) 


A 7910913 0 Th* aurvrvability of fwfic o p ten to rotor Mad* 
ballistic d amage H. Zmberg. J. Johnson (Bell Helicopter Textron, 
Fort Worth, Tex.), and H. Reddick (U.S. Army. Air Mobility 
Research and Development Laboratory. Fort Eustit, Va.). In: 
Conference on Helicopter Structures Technology. Moffett Field. 
Calif . November 16 18. 1977. Proceedings (A79-10903 0UJSI 
Moffett Field, Calif., U.S. Army Air Mobility Research and Develop- 
ment Laboratory. 197G 12 p. 11 refs. 

This piper describes • program to investigate th* survivrtxlity of 
helicopters to rotor Made ballistic damage. The ballistic threat used 
in the investigation was th* 23mm HEl T. Ballistic damaga to th* 


rotor blade writ! alter the dynamics of the helicopt#., .mpair the 
strength of the rotor, and change the aerodynamic* in The region of 
the damage. These results were studied parametrically and the results 
are presented. A survivaoility model was '‘- •eloped to compute the 
damage inflicted by the proiectile and to % the •'apebility of the 
helicopter to survive. This required davetopn* a new helicopter 
dynamic simulation program and separate fatigue analytes for metal 
and to '■iposite blades Ballistic and fatigue tests ware performed to 
e <aii.<*tr predictions mad* by the survivability nr.-<d*l. (Author) 


A79 10914 0 Damage tolerant design of the YAH-64 main 

rotor blade. M. F. Symonds ISumma Corp., Hughes Helicopters Div., 
Culver City. Calif.). In: Conference on Helicopter Structures Tech- 
nology. Moffett Field. Calif., November 16-18. 1977. Proceed. ngs. 
(A79-10903 01-06) Moffett Field. Calif.. U S. Army Air Mobility 
Rest rich and Development Laboratory, 1978. 10 p. 

One of the main design goals for the YAH-64 helicopter vies the 
capability for continued safe operation for at least 30 minutes xfter 
damage from any single hit by a 12.7mm armor-piercing incendiaiv 
(API) projectile and minimization of damage effects from an impact 
by a 23mm high explosive incendiary (HE 1 1 missile. The paper 
describes how this end otl.*r design goals w*'» attained in the main 
rotor blade. Damage tolerant design concepts inoorporated in the 
main rotor blade include deep structural chn-i of 50.5% of blade 
chord mdtispar design with redundancy ar.d crack retardent, orient 
failure in sp*.iwise direction, and vent p.etsure in spenwis* direction, 
us* of AM355CRT stainless stael; fiberglass used as crack retardant; 
redundant root fittings and root doublers; and redundant tip design. 

P.T.H. 


A 79-10916 0 Composite rotor hdu I, II. R. J. Mayerjak 
(Kaman Aerospace Corp.. Bloomfield, Conn.) and G. T Singley. Ill 
(U.S. Army, Applied Technology Laboratory, Fort Eustis. Va). In: 
Conference on Helicopter Structures Technology. Moffett Field. 
Calif., November 16-18. 1977. Proceedings. (A79- 10903 01-05) 
Moffett Field, Calif., U.S. Army Air Mobility Research and Develop- 
ment Laboratory, 1978. 8 p. Grant No. DAAJ02-75-C-0013. 

The paper describes the testing in fatigue at design loads and the 
static testing under limit loads of the composite hub being developed 
for the CH-54B helicopter. The tests were designed so as not to 
destroy the single specimen in existence. The tests demonstrated 
fatigue strength sufficient to survive 1 million cycles of the fatigue 
design loads. A residual strength after fatigue testing sufficient to 
support the most critical flight loads was demonstrated Adequate 
stiffness for dynamic compatibility with the rotor ccntrols and driva 
train was alto demonstrated. Information on the importance cf 
secondary bending in tt c plates was obtained. P.T.H. 


A 79- 109 17 0 Survey of the application of reinforced com- 

posite* in European helicopters G. C. Ailing, Jr. (U.S. Army, Foreign 
Science and Technology Center, Charlottesville. Va.). In Conference 
on Helicopter Structures Technology. Moffett Field, Calif., Novem- 
ber 16-18, 1977, Proceedings. (A79-10903 01 05) Moffett Field, 
Calif., U.S. Army Air ' bility Research and Development Labor* 
tory, 1 978. 6 p. 1 3 reft. 

The paper discusses briefly some of the uses to which composite 
materials have been put in helicopter rotor blades and main rotor 
hubs. The BO- 106 rotor blade it an all -composite structure consisting 
of a C spar, a foam -stabilized trailing edge, and a glass cloth skin. 
Fabrication it antirely by hand The main rotor blade for the AS 350 
hat a mechanically wound spar and skin, and may be on* of the least 
expensive blades in the world. The Starflex rotor hub employs 
S-glau-reinforced epoxy and elastomeric bearings to achieve a drastic 
simplification of the rotor head The hub star consists of a built-up 
laminate of glass doth This hub is only 60% as heavy at a 
comparable fully articulated hub and costs only one-fourth at much 
to produce. P T.H. 


A 79-10918 0 Advanced technology haiiccp'er landing gear. 

W. T. Alexander. Jr. (US. Army. Aviation Research and Develop 
mant Command. Fort Eustis, Va.) and R. E. Goodall ISumma Corp., 
Hughet Helicopters Div., Culver City, Calif.). In: Conference ::i 
Helicopter Structures Technology, Moffett Field, Calif., November 
16-18, 1977, Proceedings. (A79- 10903 01-05) Moffett Field, Calif., 
U.S. Aimy Air Mobility Research and Development Laboratory, 
1978. 9 p. 6 raft. 

This report covert work performed on the advanced helicopter 
landing gear program. The objectives of the program were to design, 
fabricate, and test a wheel-type advanced main landing gear concept 
possessing high-energy-absorbing characteristics for helicopters in the 
15,000-pound clast. These objectives were achieved by formulating 
design criteria through a data search, choosing the most cost effective 
composite mr.terial, and by design analysis, selecting the most 
promising landing gear concept. This concept used graphite epoxy at 
a structural matarial tu fabricate the trailing arm of the main landing 
gaar of the Hughes YAH-64 helicopter by wet-filament winding 
(WFW). The graphite arm wet successfully tested, demonstrating the 
practicality of employing composite structures in the construction of 
high-energy-absorbing landing gaar components. (Author) 


A 79-10919 0 Development of a multitubular spar composite 

main rotor biada. R. E. Head (Summa Corp., Hug), as Helicopters 
Div., Culver City, Calif.) and N. J. Caiopodas (U.S. Army. Applied 
Technology Laboratory, Fort Eustis, Va.). In: Conference on 
Helicopter Structures Technology. Moffett Field, Calif., November 
16-18. 1977, Proceedings. (A79-1093? 0H)6) Moffett Tield, Calif., 
■•.S. Army Air Mobility Rasaarch and Development Laboratory, 
.978. 9 p. 

A multitubular spar (MTS) composite main rotor blade was 
developed for the AH-lG helicopter in the original production metal 
geometry. To minimize material cost, the wet filament winding 
(WFW) technique was used. The spar structure is spread over the 
forward half of the chord to provide ballistic survivability against the 
23mm HEI-T threat The blade passed all fatigue, static, repairability, 
and ballistic tolerance tettt. Radar absorbing material moded into the 
leading edge med* a significant reduction in radar cross section. 
Flight tests exploring 80% of the AH-lG ft ig^it envelop* were 
conducted. A comparison of blade loads in similar flight conditions 
shows that the MTS and the metsl blade loads are similar. Cost 
analysis shuwed that the MTS blade could be produced and told for a 
lower price than the metal blade. P.T.H. 


A79-10970 0 Boeing Vertol beeongtess main rotor structural 
design approach using advanced composites. G. J. Wehnert. M. W. 
Sheffler (Boeing Vertol Co., Philadelphia, Pa.), and H. K. Reddick 
(U.S. Army. Air Mobility Laboratory, Fort Eustis, Va.I. In: 
Conference on Helicopter Structures Technology, MoHett Field. 
Calif., November 16-18, 1977, Proceedings. (A79-10903 01 OS) 
Moffett Field. Calif., U.S. Army Air Mobility Research and Develop 
ment Laboratory. 1978. 8 p. 

The bearing!*** main rotor (BMR) system has no pitch, flap, or 
lead/lag bearings. The twin fiberglass channel beams are the principal 
structural members which accommodate pitch inputs and normal 
flap and lag motions, as well as provide for the retention of the 
Usd** against centrifugal force The material is tailored to meet the 
frequency criteria and still have low stress levels by placing the peak 
flap, chord, and torsional strata levels at differant spanwit* locations. 
Tha paper describes methods of analyzing the loods on the system 
and also the results of testing the system for ns load responses This 
formed the besis for life calculations for the components. Verifica- 
tion of fatigue analysis is in progress P T.H 
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A 7% 10921 § UliMink w U ng /wild state bonding/ of 

aircraft structure ■ Foot or fancy. X Devin*. G. K Dingle (Summe 
Corpi. Hughes Heiicoptert Div . Culver City. Calif.), and R. G. 
Vollmar (U.S. Army. Aviation Re.wsrch and Development Com- 
mand. Fort Eustn. Va.1. In: Confaranca on Helicopter Structural 
Technology. Motwn Field. Calif.. November 16-18. 1977. Proceed- 
ings (A7C-10903 01-06) Moften Field. Calif.. U.S. Army Air 
Mobility Reoearch and Deve l opment Laboratory, 1978. 24 p. 8 rah. 

The paper daacribet the ultrawnic welding of an inner tkin to ar 
outer dun of a YAH -64 helicopter access door. It wat found that tfa 
ultr tsonical ty welded ran door had superior strength. reduced 
•raigfit. and reduced coat at compared with other joining techniques 

P.T.H. 


A79-14971 * Oaaign and evaluation of flight directon for 

V/STOL aircraft. R. A Hen (NASA. Amei Research Center, Moffett 
Field. Calif.). In: Conference on Decision and Control, and Sympo- 
sium on Adaptive Processer. 16th. and Special Symposium on Fuizy 
Set Theory and Applications, New Orleans. La.. December 7-9, 1977. 
Proceedings. Volume 1. IA79- 14967 04-63) Piscataway. NJ.. Insti- 
tute of Electrical and Electronics Engineers. Inc., 1977, p 241-246. 
8 refs. 

A brief review of model-based techniques for the design of 
aircraft flight directors is undertaken. An analytical director design 
technique which utilizes an optimal control model of the human 
pilot is then discuss'd in more detail. The analytical and experimen- 
tal results of three specific di:ector design studies are discussed, all 
inw. lying control of a light utility helicopter. Finally, a general design 
methodology it discussed which can aid in the specification of 
pilot-centered display requirements. (Author) 


A79-14973 * Lie theoretic aspects of the Riceeti equation. 

R. Hermann (Harvard University. Cambridge. Mass.) and C. Martin 
(NASA. Ames Research Center. Moffett Field. Calif.). In: Confer- 
ence on Decision and Control, and Symposium on Adaptive 
Processes. 16th. and Special Symposium on Fuzzy Set Theory and 
Applications, New Orleans. La.. December 7-9, 1977. Proceeding. 
Volume 1. (A79- 14957 04-63) Piscataway. N.J.. Institute of Electri- 
cal and Electronics Engineers. Inc.. 1977. p. 265-270. 9 refs. 

Vanous features of the application of Lie theory to matrix 
Riccati equations, of basic importance in control and system 
theo'ies. are discussed. Particular consideration is given tc centralizer 
foliation, the Cartan decomposition, matrix Riccati equations .♦ » 

systems on Grassmamans. local analysis near a zero point of a vector 
field, linearization in homogrneous space, the tangent bundle in 
terms of partitioned matrices, and stability properties of fixed points 
of Riccati vector fields. B.J. 


A79-1525P * Mi cr owave diagnostic for the determination of 

the electron temperature of a low density rfiocfc-heetad argon 
plaana. C. P. Schneider (Munchen, Hochschule der Bundeswehr. 
Munich. West Germany) and R J. Exberger (NASA. Ames Research 
Center. Moffett Field. Calif.). In: Shodc tube and shock wave 
research. Proceedings of the Eleventh Inter rvatonal Symposium, 
Seattle, Wash.. July 1 1 14, 1977. (A79-15207 04-341 Seattle. Wash.. 
University of Washington Press. 1878, p. 482-489. 7 refs. 

The diffracton, defocusing and beam bending effects of 
microwaves ’.ansmitted through a bounded shock-heated ergon 
plasma with low electron density ae investigated with the purpose of 
developing an accurate method fer electron temperature (Te) 
determination Th s report describes the evaluation tectinxjue and 
presents results for an argon plasma with pressure between 3 and 10 
torr. and T2 between 5500 and 9500 K. The electron temperatire 
values obtained have a range of uncertainty between -20% and *1(7* 
o. V The electron temperature is equal or totrar t>y approximately 
1000 K i.i comparison to the heavy particle temperature (T2). 

(Author) 


A79-1683B * f Status end ivKMry of laser anergy conver- 
sion. G. Lee (NASA. Ames Research Center. Moffett Field. Calif.). 
In: Radiation energy conversion in space Confaranca. 3rd. Moffett 
Field. Calif.. January 26-28. 1978. Technical Papers. (A79- 18601 06 
44) New York, American Institute of Aeronautics end Astronautics. 
Inc., 1978, pi 549666. 33 refs. 

This paper presents a survey of (he status of laser energy 
conveners Since the inception of these devices in the early 1970's, 
significant advances have been made in understanding the basic 
conversion pro ce s s es. Numerous theoretical and experimental studies 
have indicated that laser energy can be converted at wavelengths 
from the ultraviolet to the far-infrared. These converters can be 
classified into five general categories: photovoltaic*, heat anginas, 
thermoefectronic, optical diode, and photochemical. The conversion 
can be directly into electricity (such es the photovoltaic, thermoelec- 
tronic. and optical diode) or it can go through an intermediate stage 
of conversion to mechanical energy, es in the heat engines. The 
photochemical converters result in storable anergy such as hydrogen. 
Projected conversion efficiencies rang* from about 30% for the 
photochemical to nearly 75% for the heat engines. (Author) 


A79-18100 ‘ 0 Transonic flow rtnut a two-demnsional airfoil 
irwtscid and turbulent flow properties. D. A. Johnson (NASA. Ames 
Research Center. Moffett Field. Calif.) and W. D. Bachalo (NASA. 
Ames Resevch Center. Moffett Field. Spectron Development 
Laboratones, Inc.. Costa Mesa. Calif. I. American Institute of Aero- 
nautics and Astronautics. Fluid and Plasma Dynamics Confaranca. 
1 1th. S arr/e. Wash.. July 10- 12. 1978. Pver 781117. 21 p. 17 refs. 

Flow-tnnu rements are presented for a symmetrical NACA 

64A010 airfoil section at transonic conditions. Measurements were 
obtained for three angles of attack with the free-stream Mach 
number fixed at 0.8. The cases studied included a weak shock 
wave/boundary layer interaction, an interaction of medium strength 
with mild separation, and an in'eraction of sufficient strength to 
produce a shock- induced stall situation. Two nonintrusive optical 
techniques, laser velocimetry and holographic interferometry, were 
used to characterize the flows. The results include Mach numbei 
contours and flow angle distributions in ths inviscid Mow regions, 
and turbulent flow properties, including the turbulent Reynolds 
sresses, of the upper surface viscous layers, and of the letr-wake. 
The turbulent flow measurements reveal that the turbulence fluctua- 
tions attain equilibrium w:th the local mean flow much faster than 
previously expected. (Author) 


A79 18127 * » Analytic investigation of advancing blade drag 

reduction by tip modifications M. E. Tauber (NASA. Ames Research 

Center. Moffett Field. Ca'if.l. In: American Helicopter Society. 
Annual Nation.il Forum, 34th, Washington. D.C . May 15-17. 1978. 
Proceedings. (A'9-18126 05-011 Washington. D C., American Heli- 
copter Society. 1978. 10 p. 13 refs. (AHS 78-01) 

Analytic techniques were applied to study the effect on the 
performance of the nonliftmg advancing blade when the outboard 
5% of the blade is mod.fied to reduce drag The tip modifications 
studied consisted of reducing airfoil thickness, sweepback. and 
planform taper. The reductions in instantaneous drag and torque 
were calculated for tip speed ratios from about 0.19 to 0.30. 
corresponding to advancing blade tip Mach numbers of 0.855 to 
0.936. respectively. Approximations required in the analysis intro- 
duce uncertainties into the computed absolute values of drag and 
torque, however, the differences in the quantities should be a fairly 
reliable measure cf the effect of changing tip geometry. For example, 
at the highest tip speed, instantaneous drag, and torque were reduced 
by 20% and 24%, respectively, for tip sweep of 40 deg on a blade 
using an NACA 0010 airfoil and by comparable amounts for 30-deg 
sweep on a blade having an NACA 0012 airfoil section. The present 
method should provtr to be a useful, inexpensive technique for 
identifying promising configurations for additional study and testing. 

(Author) 
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Are-18129 * 4 Full-scale wind tunnel Nit of • modern hell- 
cop Nr main rotor - Investigation of tip Mi e ft number affect: and 
compamoni of four tn thapai. R. H. Stroub (NASA. A mat Research 
CanNr; U.3. Army. Aeromechanics Laboratory, Moffett Field, 
Calif.). In: American helicopter Society. Annual National Forum. 
34th. Washington, 0.' May 16-17, 1978. Proceedings. (A79- 
18126 06-01) Washington. O.C., American Helicopter Society, 1978. 
7 p (AHS 78-03) 

A test of a full-scale helicopter rotor was conducted in the 
NASA Ames Research Center 40- by 80-Foot Wind Tunnel to 
investigate performance characteristics of rotors with various tip 
geometries. Four blade tip geometries were investigated: rectangular, 
trapezoidal, swept rectangular, and swept trapezoidal. The investiga- 
tion was accomplished over an advance ratio range of 0.2 to 0.376 
and an advancing blade Mach number range from 0.72 up to 0.97. 
On a power basis, the best overall tip geometry was the swept 
trapezoidal configuration. (Author) 


A79-18153 * * Analytical design of a high performance stabil 
ity i"d control augmentation system for a hingeiass rotor helicopter 
K. Miyajima (NASA. Ames Research Canter, Moffett Field, Calif.). 
In: American Helicopter bo *ety. Annual National Forum. 34th. 
Washington, O.C.. May 15-17, 1978. Proceedings. (A79-18126 05- 
Cl I Washington. D.C., American Helicopter Society, 1978. 16 p. 14 
refs. (AHS 78-27) 

A stability and control augmentation system (SCAS) was de- 
s.gned based on a set of comprehensive performance criteria. Linear 
optimal control theory was applied to determine appropriate feed- 
back gains for the stability augmentation system (SAS). The helicop- 
ter was represented by six -degree-of -freedom rigid body equations of 
motion and constant factors were used as weightings for state and 
control variables. The ratio of these factors was employed as a 
parameter for SAS analysis and values of the feedback gams were 
selected on this basis to satisfy three of the performance criteria for 
full and partial state feedback systems. A least squares design method 
was then applied to determine control augmentation system (CAS) 
cross feed gams to sat.sfy the remaining seven performance criteria. 
The SCAS gams were then evaluated by nine degree-of freedom 
equations which include Mapp.ng motion and conclusions drawn 
concerning the necessity of including the pitch/regressing and roll/ 
regressing modes in SCAS analyses. (Author) 


A79-18165 * » A piloted simulator investigation of augmenta- 
tion systems to improve helioopttr nap-of the earth handling quali- 
ties. R. T. N. Chen. P D. Talbot. R. M. Gerdes. and 0. C. Dugan 
(NASA, Ames Research Canter. Moffett Field. Calif.). In: American 
Helicopter Society, Annual National Forum. 34th, Washington. D.C., 
May 16 17, 1978, Proceedings. (A79 181 26 05-01) Washington. 
D.C., American Helicopter Society. 1978. 23 p. (AHS 78-29) 

A piloted simulation study assessed various levels of stability 
and control augmentation designed to improve the handling qualities 
of several helicopters in nap-of-the-earth (NOE) flight. Five basic 
single rotor helicopters • one teetering, two articulated, and two 
hmgeiess which were found to have a variety ot mator deficiencies 
in a previous fixed based ..mutator study were selected as baseline 
configurations. The stability and control augmentation systems 
(SCAS) include simple control augmentation systems (CAS) to de- 
couple pitch and yaw responses due to collective input and to 
quicken the pitch and roll control responses SCAS of rate command 
type designed to optimize the "ensitivity and damping and to de 
oouple the pitch-roll due to aircraft angular rate, and attitude com- 
mand type SCAS. Pilot rat.ngs and commentary are presented as well 
as performance data related to the task. SCAS control usage and 
their gam levels associated with specific rotor type are also discussed. 

(Author) 


ATM 81 71 * Definition and aneiyticai evaluation of a 

power management system for tit-rotor aircraft. J. J. Morris and H. 
R. Alexander (Boeing Vertol Co.. Philadelphia. Pa.). In: American 
Hilicopter Society. Annual Nationd Forum. 34th, Washington. D C.. 
May 15-17, ILrS. Proceedings. (A7M8126 054)1) Washington. 
O.C.. American Helicopter Society, 1978. 8 p. 6 refs. Research 
supported by the Boeing Vertol Co.. Contracts No. NAS 2-6 506, No. 
NAS2 6598. (AHS 78-48) 

The paper reviews the fecial design criNria which apply to 
power management in a tilt rotor aircraft. Them include the need for 
accurate and fait control of rpm and thrust, while accounting for the 
dynamic interactions between rotor systems caused by c.oss-shafting 
and aircraft lateral/directional response. The power management 
system is also required to provide acceptable high speed sensitivity to 
longitudinal turbulence. It it shown that the criteria can best be met 
using a tingle governor adjusting the collective pitch by an amount 
proportional to a combination of the average rpm and the integral of 
the average rpm of the two rotors. This sysnm it evaluated and 
compared with other candidate systems in hover and cruise flight. 

(Author) 


A79-18181 * 0 Wind-tunnel test results of a full scale mufti- 
ryclx. corn roll able twist rotor. J. L. McCloud. Ill (NASA. Ames 
Research Center. Moffett Field. Calif.) and A. L. Weisbnch (Kaman 
Aerospace Corp.. Bloomfield. Conn.). In: American Helicopter 
Society. Annual National Forum. 34th. Washington. D.C.. May 
15-17. 1978. Proceedings. (A7» 18126 05-01) Washington. D.C.. 
American Helicopter Society. 1978. 20 p. 5 refs. (AHS 78-6G) 

Results of wind tunnel testing of a multicydic controllable twist 
rotor at several flight conditions and advance ratios of 0.22 and 0.33 
are evaluated. It is found that blade flatwise bending moments and 
root control actuator loads (fixed system) can be reduced with 
multicydic control. Flatwm bending moment reductions of 22-30% 
with concurrent 83% reductions in control loads were predicted. 
Analysis of profile power changes indicates a decrease in profile 
power coefficient of 0.00016. corresponding to a loss of 0.12 sq m 
of equivalent drag area. P.T.H. 


A79-18185 * 0 Flap -tag-torsion aeroelastic stability of 
circulation-controlled rotors in hover. I. Chopra (NASA. Ames 
Research Center. Moffett Field, Calif.) and W. Johnson (U.S. Army. 
Aeromechanics Laboratory. Moffett Field. Calif.). In: American 
Helicopter Society, Annual National Forum. 34th. Washington. D.C.. 
May 1517. 1978. Proceedings. (A75 181 26 3501) Washington. 
D.C.. American Helicopter Society, 1978. 15 p. 5 refs. (AHS 78-64) 
The results of a ttieoretical investigation of the flap lag- torsion 
stability of circulation controlled rotors in hover are presented. 
Stability boundaries are presented as a function of thrust and lag 
frequency, at several levels of blowing coefficient, for flap frequen- 
cies of 1.1/rev and 1.8/ rev. The effects of several parameters on the 
blade flap-lag stability are examined, including structural damping, 
structural coupling pilch-lag and pitch-flap coupling, and the blade 
feathering motion. The trailing edge blowing can have a maior impact 
on the blade aeroelastic stability, which lhould be considered in the 
rotor design. The implications of these results for the current OCR 
and X-Wtng rotorcraft designs are considered. (Author) 


A79- 18422 * DSPOBJ - System for dnplay of multiple sets 

of three-dimensional data J 8 Ashbaugh (NASA. Ames Research 
Center, Moffett Field. Calif ; USAF. Washington, DC.). 0 P. 
Roland, and L. F. Lairo (NASA. Ames Research Center. Moffett 
Field, Calif.. Informatics-PMI, Inc.. Palo Alto. Calif.). Computer* and 
Graphic*, vol. 3. no. 2-3. 1978, p. 63-70 Contract No. NAS2-6914- 
25. 
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DSPOBJ it a FORTRAN subroutine to control the ditplty of 
three-dim ensionel line networks on • stand alone. general-purpose, 
interactive computer graphics system. The rrogram controls the 
creation and manipulation of transformation matrices tor the display 
and control of multiple sets of line networks. It provides advanced 
graphics features such as independent and global scaling, rotation and 
translation, crou sect toning, reflection, and simuttaneous display of 
tour views. P.T.H. 


A79- 18674 • Role of helicopters in airport access. J. S. 

Oaiani (Stanford University. Stanford. Calit.) and W. J. Snyder 
(NASA. Ames Research Center. Helicopter Systems Office, Moffett 
Field. Calif.). ASCE Transportation engineering Journal, vol. 104. 
Nov. 1978. p. 799-815. 8 refs. Grant No. NsG 1 121. 

The piper briefly reviews the role of helicopter systems in the 
provision of airport access services and evaluates the potential for the 
future development of such services in mat or metropolitan areas in 
the United States The evaluation is based on a computer simulation 
of potential helicopter system proposed tor 20 metropolitan areas 
The simulation provides two indicators that art used to gags the 
extent of the feasibility of developing successful systems in these 
areas: (1) the cost per seat mile, and (2) the break-even number of 
passengers, expressed as a percentage of total air travelers It is found 
that a few metropolitan areas presently have the potential of 
marginally supporting mtra-urban helicopter airport access service. 
The access systems offer a viable alternative for air passengers placing 
a high value on their time, and provides the opportunity for better 
integrating the air transportation service of multiple airports in a 
given urban region. S.D. 


A 79-18*74 * e Recent proces s in rotorcraft and powered lift 

research. L. Roberts (NASA. Ames Research Center, Moffett Field. 
Calif.). In European Rotorcraft and Powered Lift Aircraft Forum. 
4th. Stress. Italy. September 13-15. 1978. Proceedings. Volume 2. 
(A79- 18637 06-01 1 Gallants. Italy. Coetruzijni Aeronautiche Gio- 
vanni Agusta Sp A.. 1978. p. 41-0 to41 18. 9 reft. 

The paper reviews some of the recent technological develop- 
ments in the United States in the field of rotorcraft and powered-lift 
research, with primary emphasis on the compound helicopter and the 
augmentor thrust approaches to vertical fli^it. The last several years 
have seen significant developments in the state of the art through the 
combined use of wind tunnels, simulators, and research aircraft. The 
results of several- representative studies are discussed to demonstrate 
the improvements that have been made in several of the important 
vehicle-related parameters. The prospect for further advances is also 
discussed B.J. 


A 79-18703 * e Flight research capabilities of the NASA/Army 
Rotor Systems Research Aircraft S. White, Jr. (NASA. Ames Re- 
search Center. Moffett Field, Calif.) and G W. Condon (U S. Army. 
Research and Technology Laboratories. Hampton. Va.). In: Euro- 
pean Rotoicraft and Powered Lift Aircraft Forum, 4th. Stress. Italy. 
September 13-15, 1978, Proceedings. Volume 2. (A79-18637 06-01) 
Gallarate, Italy. Costruzoni Aeronautiche Giovanni Agusta S.pA.. 
1978, p. 72-0 to 72-27. 

After a brief description of the Rotor Systems Research Aircraft 
(RSRA). the paper reviews their flight capebilities and limitations. A 
favorable assessment is given to the expected research capabilities of 
the RSRA. The structural limitations should not significantly oon- 
strain the flight envelope for research operations, the handling quali- 
ties. though not optimum, are within the parameters originally pre- 
dicted. and there are no fundamental dynamics problems. Although 
the accuracy of the force and moment measurement system has not 
yet been quantified by calibration, it is expected to be acceptable 
after calibration. B.J. 


A7918T51 * I near a ctio n of a strong Mast wove with a free 

surface. A. F elects (NASA. Ames Research Center. Moffett Field. 
Cel i forma. University. Berkeley. Calif.) and M. Holt (California 
University. Berkeley. Calif.). Physics of Fluid*, vol. 21. Oct 1978, p. 
1702-1708. 8 rah. 

When a point source explosion is initiated at the ocean surface, 
the shock propagated into the water is reflected at the surface as a 
centered expansion wove. The solution in the neighborhood of the 
interaction po-nt is obtained by writing the equations of motion in 
the appropriate similarity variables and then chan grig the indepen- 
dent variables to polar coordinates bated at the interaction point 
From the zero-order solution of the resulting equetions the slooet of 
boundaries at the interaction point are obtained A tint-order 
perturbation of this solution provides more accurate representation 
of the flow variables and the curvature of the shock surface near the 
interaction point (Author) 


A 79-11762 * Surface waves generated by shaMow underwa- 

ter explosions. A. Falade (NASA. Ames Research Center. Moffett 
Field: California. University. Berkeley. Calif.) and M. Holt (Califor- 
nia. University. Berkeley. Calif.). Physics of Fluids vol. 21. Oct 
1978. p. 1709-1716. 14 refs. 

Surface water waves generated by surface and near surface point 
explosions are calculated. Taking the impulse distribution imparted 
at the water surface by the explosion as the overriding mechanism 
for transferring energy of the explosive to surface wave motion, the 
linearized theory of Kranzer and Keller is used to obtain the wave 
displacement in the far field The impulse distribu'ion is obtained by 
integrating the pressure wave over an appropriate time interval on a 
horizontal surface lust beneath the undisturbed water surface. For 
surface explosions, a modified form of the similarity method first 
used by Collins and Holt is used to obtain the flow field. In the caw 
of submerged explosions, the Dow field is estimated by making 
necessary n difications to Sedov's similarity solution to account for 
the venting that accompanies the interaction of the leading (blast) 
wave with the ocean surface. Surface waves generated by a charge at 
six depths of placement (0.15 m. 0.30 m. 0.61 m. 0.91 m. 1.37 m. 
3.05 m) are considered in addition to surface explosions. The results 
seem to support the existence of an upper critical depth phennme 
non (of the type already established for chemical explosions) for 
point (nuclear) explosions. (Author) 


A79-19479 • a Axiiygimetnc internal flows with shocks. M 

H. Rizk (Flow Research Co.. Kent. Wash.). American Institute of 
Aeronautics and Astronautics. Aerospace Sciences Meeting. 17th 
Mew Orleans. La. Jen IS- 1 7. 1973. Paper 730015. 8 p. 7 refs. 
Contracts No NAS2«847. No. NAS2 9699 

Internal How problems with supersonic entrance conditions and 
subsonic exit conditions are studied. The suitability of applying the 
transomc- small disturbance theory to internal flows is examined and 
found to be very limited. The full inviscid aquations in nonconserve- 
tme form are solved by relaxation. Jump conditions which conserve 
mass and normal momentum are applied explicitly at shock waves. 
This method is suitable for solving flows which include supersonic 
subsonic shock waves nearly normal to the streamlines. (Author) 


A79-19514 * a Supercritical wing design using numerical opti- 
mization and comparisons ninth experiment. M. E. Lores. P R Smith 
(Lockheed Georgia Co.. Marietta. Ga.1, and R. M Hicks (NASA. 
Ames Research Center. Moffett Field. Calif ) American Institute of 
Aeronautics end Astronautics Aerospace Sciences Meeting. 17th. 
/Ve*v Orleans. La . Jan 15 17. 1979. Paper 730065 11 p 12 refs 
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A numencal minimization scheme it used in conjunction with 
two-dimensional and three-dimensional invitcid transonic flow analy- 
sis codas to provide procedure for wing laading edge aerodynamic 
design. The procedures are demonstrated in the design of a new 
leading edge to improve C-141 cruise performance. For the hitfi 
aspect ratio moderately swwpt C-141 wing, ihe 2-0 procedure is 
shown to yield results which are in dose agreement with those 
obtained using the 3-0 technique. Althou^i the 2-0 approach uses 
much lass computation time than the 3-D technique, the latter 
roquires fewer manhours than the former. Comparisons of predicted 
and wind tunnc' measured performance improvements are presented 
which verify the design procedures. (Author) 


A 78-1 9623 * # An efficient algorithm for numerical airfoil 
optimisation. G. N. Vanderplaats (NASA. Ames Research Center. 
V/STOL Systems Office. Moffett Field, Calif.). American Institute of 
Aeronautics and Astronautics. Aerospace Sciences Matting. 17*1. 
New Orleans. La.. Jan 15-17. 1979, Paper 794079. 9p. 11 refs. 

A new optimization algorithm is presented. The method it based 
on sequential application of a second-order Taylor's senes approxi- 
mation to the airfoil characteristics. Compared to previous methods, 
design efficiency improvements of more than a factor of 2 are 
demonstrated. If multiple optimizations ere performed, the efficien- 
cy improvements are more dramatic due to the ability of the 
technique to utilize existing data. The method is demonstrated by 
’ -♦’ton to subsonic and transonic airfoil design but is a gene.al 
jtion technique and is not limited to a particular application 
or aerodynamic analysis. (Author) 


A 79- 19634 * 0 U S. aeroqse c a industry opinion of the effect 
of computer-aided prediction d ear p i technology on future wind- 
tunnel last requirements for aircraft d e ve l opme n t prop- a mt. S. L. 

Treon (NASA. Ames Research Center. Aerodynamics Div.. Moffett 
Field. Calif.). American Institute of Aeronautics and Astronautics. 
Aerospace Sciences Meeting. 17th, New Orleans. La. Jan. 15-17, 
1979. Paper 79-0107. 18 p. 19 refs. 

A survey of the U.S. aerospace industry in late 19 7 7 suggests 
that there will be an increasing use of computer-airT.d prediction- 
design technology (CPD Tech) in the aircraft development process 
but that, overall, only a modest reduction in wind-tunnel test 
requirements from the current level is expected in the period through 
1995. Opinions were received from key spokesmen in 23 of the 26 
solicited major companies or corporate divisions involved in the 
design and manufacture of nonrotary w.ng aircraft. Development 
programs for nine types of aircraft erelated to test phases and 
wind-tunnel size and speed range were considered. M.L. 


A 79 19544 * » A study of the blown flap/jet flap analogy. G. 

R. Hough (Vought Advanced Technology Center, Inc.. Dallas. Tex.). 
American Institute of Aeronautics and Astronautics. Aerospace 
Sciences Msetmg. 17th. New Orleans. La. Jan. 15 17, 1979. Paper 
790119 9 p. 21 refs Contract No. NAS291 15. 

A study of the blown (lap/jet flap analogy has been undertaken. 
Analytical predictions were made usinq both improved lifting line 
and optimized vortex lattice medals for the je* flap. Results were 
compared with experimental data for three propulsive lift systems, 
the jet augmented flap, the externally blown flap, and the upper 
surface blown flap. Force increments due to changes in geometry and 
let parameters were well approximated in most cases, although the 
absolute values of the aerodynamic forces were usually underesti- 
mated. The relatively simple jet-flap models gave performance 
predictions of accuracy comparable to more complex analyses. 

(Author) 


A79-19697 * # Unsteady thin airfoil theory for transonic 
floats with embaddad shocks M. H. Williams (Princeton University. 
Princeton. NJ.). American Institute of Aeronautics and Astro- 
nautics. Aerospace Sciences Meeting. 17th. New Orleans. La. Jan. 
1517. 1979. Paper 790204. 12 jx 19 refs. Grant No. NsG 2194. 

Classical unsteady thin airfoil theory fails for low frequencies at 
tfsa subsonic frees traam Mach number, becatjse of the formation of a 
shock wave that shields the forward region of the airfoil from aft 
generated disturbances. In the present paper, the classical thin airfoil 
theory it modified to account for the presence and induced motion 
of such shocks. The modification consists of taking the steady local 
Mach number to be a simple step discontinuity, normal to the 
undisturbed flow, separating two uniform regions. Predicted regions 
are shown to correlate well both with the experiment and finite 
difference calculations. V.P. 


A79-19679 * 4 Computation of aerodynamic in tarf arenas 
effects on oscillating airfoils with controls in ventilated subsonic 
wind tunnels. J. A. Fromme and M. A. Golberg (Nevada. University, 
Las Vngas. Nev). American Infinite of Aeronautics and Astro- 
nautics. Aerospace Sciences Meeting. 17th. New Orleans. La. Jan. 
1517. 1979. Paper 750346 14 p. 37 refs. Grant Nc. NsG -2140. 

Lift interference effects art discussed Desed on Blancs (1968) 
integral equation. A mathematical existence theory is utilized for 
which convergence of the numerical method has been proved for 
general (squat e-integrable) down washes Airloads are computed using 
orthogonal airfoil polynomial pairs in conjunction with a collocation 
method which is numerically equivalent to Galerkm's method and 
complex least squares. Convergence exhibits exponentially deci easing 
error with the number n of collocation points for smooth down- 
washes, whereas errors are proportional to 1/n for discontinuous 
downwashes. The latter can be reduced to 1/n to the m+1 power 
with mth-order Rchardson extrapolation (by using m * 2. hundred- 
fold error reductions were obtained with only a 13% increase of 
computer time). Numerical results are presented showing acoustic 
resonance, as well ns the effect of Mach numbsr. ventilation, 
height-tc chord ratio, and mode shape on wind-tunnel interference. 
Excellent agreement with experiment is obtained in steady flow, and 
good agreement is obtained for unsteady flow. (Author) 


A79-19681 * 4 S' 4 >ersonic propeller noise in a uniform flow. 
W.-H. Jou (Flow Research Co.. Kent. Wash.). American Institute of 
Aeronautics and Astronautics. Aerospace Sciences Meeting. 17th. 
New Orleans. La. Jan. 1517. 1979. Pver 790348 7 p 8 refs. 
Contract No. NAS2-9807. 

The reported investigation is concerned with an extension of a 
theory presented by Hawkings and Lowson (1974). The extension 
considers also forward flight. Attention is given to the retarded 
potential solution of the convectad wave equation, the Fourier 
components of acoustic pressure, the zones of relative silence and 
Doppler amplification, and the asymptotic evaluation of a noise field 
for a Isrge wave number. The discussed analysis provides the Fourier 
coefficients of the acoustic signature of a supersonic rotor in a 
uniform flow. Tne results are represented by an integral over the 
blade plan form which must be evaluated numerically. The fast 
Fourier transform can be employed for the Fourier inversion. G.R. 


A79-21520 * S Lifting-line theory of oblique wings in transon- 
ic flows. H. K. Cheng and S. V. Meng (Southern California. 
University. Los Angeles. Calif ). AIAA Journal, vol 17. Jan 1979, p 
121 124. 14 refs. Contracts No N00014 75 C 0520. No. 

NCR 730 601. No NCA2 OR 730-601. 

Three-dimensional corrections to the nonlinear mixed flow 
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admitted by a highaspecvratio swupt wing of practical interest art 
enalysed by solving a parturbation problam and matching its solution 
to that of an outar flow. Tha lattar it idantifiad with a linaar solution 
involving a lifting liny, but tha cantarlina of tha plan form it not 
raquirad to ba straight and unyawad. The exitience of a similarity in 
tha three-dimensional flow structure for a certain oblique- wing 
geometry it demonstrated, along with a solution to tha reduced 
problem in a high-subcritical case. F.G.M. 


A7923616 * 0 Numerical simulation of steady supersonic 

vtsoous flow. L B. Schiff and J. L. Stager (NASA. Ames Research 
Canter. Moffett Field. Calif.). American Institute of Aerorautics and 
Astronautics Aerospace Sciences Muting- Hew Orleans. La. 

Jan. 1117. 1979. Paper 710130 20 p. 31 refs. 

A noniterative, implicit, space-marching, finite-difference algo- 
rithm is developed for tha steady thin-layer Nevier-Stokes equations 
in conservation- lew- form. The numerical algorithm is applicable to 
steady supersonic viscous flow over bodies of arbitrary shape. In 
addition, the same code can ba used to compute supersonic inviscid 
flow or three-dimensional boundary layers. Computed results from 
two-dimenscnal and three-dimensxjnal versions of the numerical 
algorithm are in good aoreement with those obtained from more 
costly time-marching techniques. (Author) 


A79-23S26 * » Computational optimisation and wind tunnel 
test of transonic wing designs. H. P. Haney. R. R Johnson IVought 
Cbrp, Dallas. Tex.), and R M Hicks (NASA, Ames Research Center. 
Aerodynamics Research Branch. Moffett Field. Calif.) American 
institutt of Aeronautics end Astro duties. Aerospace Sciences 
lOeetiny. 17th. New Orleans. La.. Jen 117. 1979. Paper 710060 
1 2 p 7 refs. 

A practical procedure for the optimum design of transonic wings 
is demonstrated The procedure uses an optimization program based 
on the method of feasible directions coupled with an aerodynamic 
analysis program which solves ihe three-dimensional potential equa- 
tion for suhsonic through transonic flow. Two new wings for the A- 7 
aircraft were designed by using the optimisation procedure to 
achieve specified surface pressure distributions The new wings, along 
with the existing A 7 wing, were tested in the Ames 11-foot 
transonic wind tunnel. The experimental data show that all of the 
performance goals were met (Author) 


A76-Z4179 * 0 Calculate- 1 hovering helicopter flight dynamics 
with a circulation-controlled rotor. W. Johnson (NASA. Ames Re 
search Center; U S. Army. Aeromechanics Laboratory, Moffett Fnid. 
Calif.) and I. Chopra (NASA. Ames Research Center. Moffett Field. 
Calif.). Journal of Aircraft, vol. 16. Feb. 1979. p. 124 128. 5 reft. 

The flight dynam.es of a hovering helicopter ie ith a circulation- 
controlled rotor are analyzed. The influence of the rotor blowing 
coefficient on the calculated eigenvalues of tha helicopter motion is 
examined tor a range ot values o' the rotor lit. and the blade fl so 
frequency. The control characteristics of a helicopter with a 
circulation-controlled rotor are discussed. The princiral effect of the 
blowing it a reduction in the rotor speed stability derivative Above a 
critical level of blowing coefficient, which depends on the flap 
frequency and rotor lift, negative speed stability is produced and the 
dynamic characteristics of the helicopter are radically altered. The 
handling qualities of a helicopter with negative speed stability are 
probably unacceptable without a stability augmentation system. 

(Authorl 


A79-2BM1 • Propeller si g> stream wing inter act ions at Mach 

no. 0.1. D. P. Bencse. R. C Smith (NASA. Ames Research Center, 
Moffett Field. Calif.). H. R. Weige. and J. P. Crowder (Douglas 
Aircraft Co.. Long Beech. Calif.). Society of Automotive Engineer s . 
Aerospace Meeting. Sen Diego. Cat If.. Nov. 2730. 1978. fiver 
780997 11 p. 11 refs. 

Configuration and results of a wind tunnel test of the 
aerodynamic interactions between propeller slipstream and a super- 
critical wing at transonic Mach numbers are discussed. The test was 
conducted over a free- stream Mach number range from 0.7 to 0.84, 
with the slipstream simulator and the wing-body model installed in 
the tunnel. The angle of attack and the spanning lift coefficients 
were varied from 1 to 3 deg and from 0.4 to 0.7 deg respectively, 
while the slipstreem swirl angle was varied from 0 to 1 1 deg with an 
upwash on the inboard side of the wing. It was found that at a 
tree-stream Mach number or u.d and a lift coefficient of 0.6. 
incremental (hag results for 7 deg of swirl and a slipstream Mach 
number of 0.87 indicated a penalty equivalent to a 0.024 loss in 
propellar efficiency, whereas at 11 deg the drag increment was 
favorable. Swirl had significant effects on the chordwise pressure 
distributions of the inboard taction of tha wing within tha 
slipstream. Neither surface nor wake pressures showed signs of 
significant flow separation induced by the slipstream. A.A. 


A 79-23575 * e An experimental inve s tigation of the flow field 
of a rectangular well jet C. Horne and K. Karamcheti (Stanford 
University, Stanford. Calif.). American Institute of Aeronautics end 
Astronautics. Aerospace Sciences Meeting. 17th. Near Orleans. La.. 
Jen 1117. 1979. Paper 710208 19 p. 11 rets Grants No. 
NsG 2007 No. NsG 2215. 

The structure of a laminar, rectangular wall |et developing from 
an initially parabolic velocity profile was investigated with measure- 
ments of the mean and fluctuating velocity fieid, and with Schlieren 
flow visualisation. The effects on mean and fluctuating velocity 
fields of changes in the |et Reynolds number over the range ot from 
0 to 4800. and of various wall lengths ranging from 0 to 312 (et 
widths were studied. For a given wall length and Reynolds number, 
disturbances in the flow field were regular and periodic, and of a 
constant frequency in a large region of the flow field. Smell, 
self-excited distuibances at the nozzle exit ware observed to grow 
exponentially with downstream distance, and roll up to form a 
convecting array of discrete vortices. For certain values of wall length 
am speed, discrete audible rones were detected, and appeared to 
be associated with an enhancement of the regularity and stability of 
the voilex array (Autnor) 


A79- 26142 * A sequential method for qjline approximation 

with variable knots. A. M. Mier Muth (Instituto dr invettigacionet 
El*ctricas. Mexico City. Mexico) and A S. Willsky (MIT. Cambridge, 
Mss.). International Journal of Systems Science, vol. 9. no. 9. 197E. 
p. 1055-1067. 15 refs. Grant No. NGL 22 009124; Contract No. 
F4 1 609 76-C-0009. 

In this paper we describe a method for approximating a 
waveform by r spline. The method is quite efficient, as the data are 
processed sequentially. The basis of the approach is to view the 
approximation problem as a question of estimation of a polynomial 
in noise, with the possibility of abrupt changes in the highest 
derivative. This allows us to bring several powerful statistical signal 
processing tools into play. We also present soma initial results on the 
application of our technique to the promsing of electrocardiograms, 
where tne knot locations themselves may be some of the most 
important pieces of diagnostic information. (Author) 
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A 79- 26939 • 0 An acoustical study o* the XV 15 Tilt Rotor 

Research Aircraft. A. Lee (Lockheed Mimics and Space CD., Inc.. 
Sunnyvale. Calif.) and M. Mother (NASA, Ames Research Center, 
Moffett Field. Calif.). American 'nartuta of Aamnautic* and Astro- 
nautics. Ae-oacousocs Conference, Stn. Sean I a. Wash.. Mar. 12-14, 
19/9. Paper 79-0612. 7 p. 

Acoustic data ware obtained during a full-scale test of the 
XV-15 Tilt Rotor Research Aircraft in the Ames 40- by 00-Foot 
Wind Tunnel. The XV-15 has two 25-ft-diameter, three-bladed rotors 
at the tips of a 32-ft span wing. The rotors are usad as lifting rotors, 
at propel lari, and in various intermediate stages. Acoustic waveforms. 
dBA. and spectra as functions of different rotor conditions are 
presented and discussed. The noise level was found to be sensitive to 
change in rotor-dak angle of attack in the helicopter configuration. 
Much higher noise levels and harmonic contents were found in the 
helicopter mode than in the airplane mode. The measurements are 
compared with existing theoretical predictions which include wind- 
tunnel wall reflections. (Author) 


A7» 27371 * # XV-15 Tilt Rotor Research Aircraft • Program 

report J. P. Magee (NASA. Ames Research Center; U.S. Army. 
Aeromechanics Laboratory, Moffett Field. Calif.) and K. G 
Wernicke (Bell Helicopter Textron. Fort Worth, Tex.). In: Atlantic 
Aeronautical Conference, Williamsburg. Va., March 26-28, 1979, 
Technical Papers. (A79-27351 10-05) New York, American Institute 
of Aeronautics and Astronautics. Inc.. 1979, p. 201-210. IS refs. 
(AIAA 79-0704) 

This paper is a status report of the NASA/Army XV-15 Project. 
The basic tilt-rotor concept and the XV-15 Tilt-Rotor Research 
Aircraft are discussed and some results of full-scale wind-tunnel tests 
in the Ames 40- by 80- Foot Wind Tunnel are presented. Flight-tetf 
data are included to give preliminary performance, noise, arid 
vibration data in hover and as far into transition flight as are available 
at the time of presentation. Information concerning vehicle aero- 
dynamics and airloads obtained as a result of both wind-tunnel and 
flight tests are provided with some conclusions as to the ramifica- 
tions of the data in terms of design criteria and configuration layout. 

(Author) 


A79-28290 * » Combined strength and aeroelastic wing 
synthesis via constraint approximation. J. Mullen, Jr. (Nielsen Engi- 
neering end Research. Inc.. Mountain View, Calif.). In: Structures. 
Structural Dy:iamics. and Materials Conference. 20th, St. Louis. Mo., 
April 4-6, 1979, Technical Papers on Dynamics and Loads. (A79- 
28251 10-391 New York. American Institute of Aeronautics and 
Astronautics, Inc.. 1979, p. 356-366. 24 reft. Contract No. NAS2- 
8558. |AIAA 79-0724) 

A -numerical optim-Mtion program using constraint approxima- 
tiens for preliminary sizing of wing structural design parameters to 
satisfy simultaneous strength and aeroelastic requirements is de- 
scribed. The effects of wing flexibility on loads and flutter are 
included. The iterative procedure approximates wing internal load 
distributions and flutter response in generating design constraints. 
Though a linear Taylor series approximation to the variation of 
flutter speed is made, constraints in general are formulated as non- 
linear and solved in a minimum weight problem using a feasible 
directions search. The technique is demonstrated for the determina- 
tion of the optimal ply orientations and for simultaneous sizing for 
strength and flutter with simple constraint approximations. (Author) 


A79-2M62 * § Analysis of flight effects on none radiation 
from dual- flow coaxial (alt. R. Dash (NASA. Ames Research Canter. 
Moffett Field, Calif.). Amarkan Institute of Aeronautics and 
Astronautics, Aeroacousncs Conference. 5th. Seattle. MW).. Mar. 
12-14. 1979. Aver 79-0619 16 p. 23 refs. 

A theoretical study has been made of the effects of flight on 
noise from dual-flow coaxial jets. The theory is based on an 
instability free, vortex sheet flow model. It is shown that the flight 
effects are more favordsle (and hence produce leu forward -arc 
amplification) for ooaxial jets than for single-stream jets. Further, the 
thaory predicts that, like the single-stream jot cate, flight effects 
induce noise amplification in the forward quadrant and attenuation 
in the aft quadrant and have virtually no effect at •*’zta ■ 90 deg to 
the jot axis, where theta is the angle between the directions of 
convection and emiuion at the retarded time. Amplification in the 
forward quadrant diminishes as the inner flow velocity increases and 
becomes optimum when the outer-to-inner velocity ratio is about 
0.5. The thaory also shows that the higher the outer-to-inner area 
ratio, the lower the forward-arc amplification due to flight. (Author) 


A79-29021 * 0 Unsteady airloads in supercritical transonic 
flows. M. H. Williams (Princeton Univarsity. Princeton. NJ.). In: 
Structures, Structural Dynamics, and Materials Conference, 20tn. St. 
Louis. Mo., April 4-6, 1979, Technical Papers on Structures and 
Materials. (A79-29002 11-39) New York, American Institute of 
Aeronautics and Astronautics, Inc., 1979, p. 185-191. 8 refs. Grant 
No. NsG-2194. (AIAA 79-0767) 

Results obtained from a simplified thaory of unsteady perturba- 
tions of supercritical two-dimensional traneonic flows, introduced in 
an aarlier paper, are presented. Unsteady loads generated by an 
oscillating flap and by airfoils oscillating as a whole are given wfth 
comparisons to experimental results and finite difference solutions. 
The theory, which was originally formulated for symmetric airfoils at 
zero mean angle of attack, is extended to treat asymmetric mean 
flows. (Author) 


A79-29022 * 0 Experiments in unsteady traneonic flow S. S. 
Davis and G. N. Malcolm (NASA. Ames Research Canter, Moffett 
Field, Calif.). In: Structures, Structural Dynamics, and Materials 
Conference, 20th, St. Louis. Mo., April 4-6, 1979, Technical Papers 
on Structures and Materials. (A79- 29002 11-39) New York. Ameri- 
can Institute of Aeronautics and Astronautics, Inc., 1979, p. 
192-208. 26 refs. (AIAA 79-0769) 

The static and dynamic response of a 0.5-m-chord airfoil were 
measured in the NASA-Ames 11- by 11-Foot Transonic Wind 
Tunnel. The effects of mean angle of attack, Reynolds number, 
oscillation mode, and frequency were investigated over a range of 
subsonic and transonic Mach numbers. Unsteady pressure distribu- 
tions and loads on an oscillating NACA 64A010 airfoil are discussed. 
The unsteady pressure distributions are compared with classical 
subsonic theory and with newer unsteady aerodynamic codes. The 
experimental data are also used to assess the validity of linearity and 
modal superposition in the transonic-flow regime. (Author) 


A 79- 29040 * f I n ve s tigation of flexible nozzle wall-flutter 

in ci dents in the NASA-Ames Reseerch Center 11- by 11-foot 
transonic wind tunnel. L. L. Erickson, D. L. Kassner, L. R. Guist, 
and M. K. Chargin (NASA, Ames Research Center, Moffett Field, 
Calif.). In: Structures. Structural Dynamics, and Materials Confer- 
ence. 20th, St. Louis, Mo., April 4-6, 1979, Technical Papers on 
Structures and Materials. IA79-29002 11-39) New York, American 
Institute of Aeronautics and Astronautics, Inc., 1979, p. 360-382 13 
refs. (AIAA 79-0797) 
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Twice during th* spring of 1978. th* two steel-plate •flex-wells' 
that form th* variable-geometry nozzle of th* 1 1- by 11-foot tunnel 
at Arne* Research On tar experienced a lavara dynamic initability. 
Both wall* fluttered in th* fundamental beam -bar ling moda and 
experienced itrtut. approaching th* yield itrangth of th* material. 
Both flutter incident* occurred at Mach number* of about 1.15. TV 
tunnel, operational for 24 yean, had no hlttory of Rich an 
inttability. Th* cause of these flutter incident*, th* (taps taker to 
prevent a recurrence, and th* requalification of th* facility are 
described. (Author) 


A79-2B044 * # Analytical aspects of Randomdec analysis. R. 
E. Reed (Nielsen Engineering and Research, Inc., Mountain View, 
Calif.). In: Structures, Structural Dynamics, and Material* Confer 
•nee. 20th, St. Louis, Mo.. April 4-6, 1979, Technical Papers on 
Structure* and Materials. (A79-29002 1 1-39) New York. American 
Institute of Aeronautics and Astronautics. Inc., 1979, p. 404-409. 
Contract No. NAS2-8702. (AIAA 700828) 

Relationships between Randomdec analysis and conventional 
methods of analysis such as Fourier and modal analysis art shown. 
Th* Randomdec signatur. is d ascribed in terms of th* Fouriar 
amplitude coefficients. Using this result, th* effect of filtering th* 
time history it shown. For t linear, two mod* model, signatures are 
compared to th* free response of the system subjected to different 
initial conditions to show th* relationship of displacement and 
acceleration signatures to th* physical system. Detection and 
location of flaws is also discussed. (Author) 


A 79- 30482 • H Aircraft wake flev. effect and horizontal tail 

buffet C. Hwang and W. S. Pi (Northrop Corp., Hawthorne. Calif.). 
Journal of Aircraft, vol. 16. Apr. 1979, p. 282-284. Contract No. 
NAS2-8734. 

As part of a program to investigate the fluctuating pressure 
distribution and response behavior of a fighter aircraft in transonic 
maneuver, an F-5A scale model has previously been tested in an 1 1 -ft 
transonic wind tunnel. The model, with a number of static and 
dynamic pressure transducers imbedded in the lifting surfaces was 
tested at various angles of attack up to 16 deg. In this paper, test 
results of particular interest to wake flow and horizontal tail buffet 
are described. It is shown that the dynamic pressure data on the tail 
surface at the specified flight conditions serve to determine the local 
dynamic loads. They alto influence the control performance of th* 
aircraft under maneuver conditions where buffet is encountered. Th* 
data presented demonstrate a number of contributing factors that 
affect the tail dynamic pressures in the transonic regime. S.D. 


A 79- 30604 * a Linearization of unsteady transonic flows con- 

taining shocks. M. H. Williams (Princeton University. Princeton, 
N.J.). AIAA Journal, vol. 17. Apr. 1979. p. 394-397. 12 r*K Grant 
No. NsG-2194. 

Th* problem of determining unsteady airloads on a thin, 
three-dimensional, planar wing oscillating with infinitesimal ampli- 
tude in a transonic flow is considered. Th* flow is assumed to be 
governed by th* transonic small disturbance equation. Th* unsteady 
disturbance is taken to be a small perturbation superposed on a given 
steady mean flowfield. The equations governing th* unsteady field, 
allowing for induced oscillations of any embedded shocks, are 
obtained. The linearization is shown to fail, locally, at th* intersec- 
tion of a shock with th* wing surface, although the failure has little 
influence on the sectional characteristics of the wing. (Author) 


A 79-3 1382 * Non-linear dynamic response of a wind turbine 

Made. I. Chopra (NASA, Amts Research Center. Moffett Field. 
Calif.: MIT. Cambridge. Mass.) and J. Dugundji (MIT. Cambridge. 
Mass.). Journal of Sound and Vibration, vol. 63. Mar. 22, 1979, p. 
266-286. 17 reft. 

Th* paper outline* th* nonlinear dynamic analysis of an isolated 
three-degree flap-lag-feather wind turbine blade under a gravity field 
and with shear flow. Lagrangian equations are used to derive th* 
nonlinear equations of motion of blade for arbitrarily large angular 
deflections. Th* limit cycle analysis for forced oscillations and the 
determination of th* principal parametric resonance of th* blade due 
to periodic forces from the gravity field and wind shear are 
performed using th* harmonic balance method. Results are obtained 
first for a two-degree flap-lag blade, then th* effect of th* third 
degree of freedom (feather) it studied. Th* self-excited flutter 
solutions are obtained for a uniform wind and with gravity forces 
neglected. Th* effects of several parameters on th* blade stability are 
examined, including coning angle, structural damping. Lock number, 
and feather frequency. Th* limit cycle flutter solution of a typical 
configuration shows a substantial nonlinear softening spring 
behavior. S.D. 


A79 34251 * An algebraic structure of disc rate- time biaffin* 

systems T.-J. Tarn (Washington University, St. Louis. Mo.) and S. 
Nonoyam* (NASA. Ames Research Centei, Moffett Field, Calif.). 
IEEE Transactions on Automatic Control, vol. AC-24, Apr. 1979. p. 
211-221. 21 refs NSF Grants No. ENG-7680365-A01. No. Eng-75- 
09756; No. INT-761717S. 

New results on the realization of finite-dimensional, discrete- 
time, internally biaftine systems are presented in this paper. T he 
external behavior of such systems is described by multieftine 
functions and the state space is constructed via Nerode equivalence 
relations. We prove that the state space is an affine space. An 
algorithm which amounts to choosing a frame for the affine space is 
presented. Our algorithm .educes in the linear and bilinear case to a 
generalization of algorithms existing in the literature. Explicit 
existence criteria for span-canonical realizations as well as cn affine 
isomorphism theorem are given. (Author) 


A 79-34520 • » A rational* for human operator pul live control 
behavior. R. A. Hess (NASA. Ames Research Center, Moffett Field. 
Calif.). Journal of Guidance and Control, vol. 2. May- June 1979, p. 
221-227. 12 reft. 

When performing tracking tasks which involve demanding 
controlled elements such as those with K/s-squared dynamics, the 
human operator often develops discrete or pulsive control outputs. A 
dual-loop model of the human operator is discussed, the dominant 
adaptive feature of which is the explitit appearance of an internal 
model of the manipulator-controlled element dynamics in an inner 
feedback loop. Using this model, a rationale for pulsive control 
behavior is offered which is based upon the assumption that the 
human attempts to reduce the computational burden associated with 
time integration of sensory inputs. It is shown that such time 
integration Is a natural consequence of having an internal represent* 
tion of the K/s-squared-controlled element dynamics in the dual-loop 
model. A digital simulation is discussed in which a modified form of 
the dual-loop model is shown to be capable of producing pulsive 
control behavior qualitively comparable to that obtained in experi- 
ment. (Author) 


A79-36709 * A Demonstration Advanced Avion.zs System 

for general aviation. D. G. Denary, G. P. Celias, C. T. Jackson, 8. K. 
Berkstresser, and G. H. Hardy (NASA, Ames Research Canter. 
Moffett Field. Calif.). Society of Automotive Engineers, Business 
Aircraft Meeting and Exposition. Wichita, Kan., Apr. 3-6. 1979, 
Paper 790569. 1 1 p. 

A program initiated within NASA has emphasized the use of a 
data bus. microprocessors, electronic displays and data entry devices 
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for general aviation. A Oamonitration Advanced Avionics System 
(DAASI capable of evaluating critical and promising elements of an 
integrating system that will perform the functions of (1) automsted 
guidance and navigation; (2) flight planning; (3) weight and balance 
performance computations; (4) monitoring and warning; and (5) 
storage of normal and emergency check lists and operational 
limitations is described. Consideration is given to two major parts of 
the DAAS instrument panel: the integrated data control center and 
an electronic horizontal situation indicator, and to the system 
architecture. The system is to be installed in the Ames Research 
Center's Cessna 402B In the latter part of 1980, engineering flight 
testing will begin in the first part of 1981. V.T. 


A79-38733 * Application of split-film anemometer and 

mini-computer for measurement in turbulent tape rated flow. W. H. 
Wentz, T. Habluetzel (Wichita State University. Wichita, Kan.), D. C. 
Howe (Gates Learjet Corp., Wichita, Kan.), and K. A. Fiscko (U.S. 
Army, Washington. D.C.). Society of Automotive Engineers, Business 
Aircraft Mating and Exposition, Wichita, Kan., Apr. 3-6, 1979, 
Papar 790601. 10 p. Grants No. NGR 17-003-021; No. NsG-2134. 

A split-film anemometer has been adapted for measurement of 
highly turbulent intermittently reversing flows in regions of local 
separation around airfoils and flaps. Analog signals from the 
split-film anemometer are led directly to a mini-computer for 
processing and analysis. Mean velocity magnitude and direction, 
intermittency of reversal, turbulence intensity and histograms of the 
velocity are obtained as outputs of the system. (Author) 


A79-38135 * * Some observations on the mechanism of air- 
craft wing rock C. Hwang and W. S. Pi (Northrop Corp.. Aircraft 
Group. Hawthorne. Calif.). Journal of Aircraft, vol. 16, June 1979, 
p. 366-373. 6 rets. Contract No NAS2 8734 

A scale model of the Northrop F-5A was tested in NASA Ames 
Research Center Eleven-Foot Transonic Tunnel to simulate the wing 
rock oscillations in a transonic maneuver For this purpose. • flexible 
model support device was designed and fabricated, which allowed the 
model to oscillate in roll at the scaled wing rock frequency. Two 
tunnel entries were performed to tequire the pressure (steady state 
and fluctuating) and response data when the model was held fixed 
and when it was excited by flow to oscillate in roll. Based on these 
data, a limit cycle mechanism was identified, which supplied energy 
to the aircraft model and caused the Dutch roll type oscillations, 
commonly called wing rock. The major origin of the fluctuating 
pressures that contributed to the limit cycle was traced to the wing 
surface leading edge stall and the subsequent lift recovery. For 
typical wing rock oscillations, the energy balance between the 
pressure work input and the energy consumed by the model's 
aerodynamic and mechanical damping was formulated and numerical 
data presented. (Author) 


A79-38393 * Effects of forward velocity on sound radiation 

from contacting monopole and dipole sources in jet flow. R. Dash 
(NASA. Ames Research Center, Moffett Field, Calif.). Journal of 
Sound and Vibration, vol. 64, May 22. 1979, p. 187-207. 26 refs. 

A theoretical model is presented of the effects of forward 
velocity of an aircraft at arbitrary subsonic speed on sound radiated 
from converting mo^cpole and dipole sources embedded in the jet 
flow. It is found that with increasing forward velocity there is a 
steadily increasing amplification (over the static case) of the sound 
radiated into the forward arc and a large reduction of the sound 
which is radiated into the rearward arc. The same trend is also shown 
to result when there is a reduction in the exhaust velocity, with, 
however, a further rise in amplification in the forward quadrant and 
a diop in attenuation in the aft quadrant. B.J. 


A 7 9- 388 82 * Exploring team avionics systems by simula- 

tion. G. A. Brent and T. M. McCalla, Jr. (Southern Illinois University, 
Carbondale. III.). In: Annual Simulation Symposium. 11th, Tampa. 
Fla.. March 15-17, 1978, Record of Pro-.eedings. (A79-38876 16 59) 
Tampa, Fla., Annual Simulation Symposium. Long Beach. Calif., 
IEEE Computer Society, 1978. p. 155-170. 12 reft. Grant No. 
NsG 2238. 

Configurations of software and hardware in a no critical-element 
team architecture are under study for futu'e general aviation aircraft 
avionics. The team integrated avionics system, based on microproces- 
sors. can monitor and partially interpret all flight instrument data, 
engine parameters, and navigation information faster than a human 
pilot. Simulation programs based on an event-oriented simulation 
language are being used to design team architectures. J.M.B. 


A79- 38910 • * An elliptic representation of coupled bound- 
ary layers and inviacid core for computation nf separated internal 
flows. S. Ghose (Stanford University. Stanford, Calif.). In: Turbulent 
boundary layers: Forced, incompressible, non-reacting, Proceedings 
of the Joint Applied Mechanics. Fluids Engineering and Bioengineer 
ing Conference. Niagara Falls, N.Y., June 18-20, 1979. (A79- 
38901 16-34) New York, American Society of Mechanical Engineers. 
1979, p. 85-92. 9 refs. Grant No. NsG- 2233. 

This report presents a viscous-inviscid calculation method for 
the predetion of turbulent incompressible flows in diffusers with 
small regions of stall. Integral turbulent boundary layer equations 
(BLE) are used to provide boundary conditions for a finite difference 
representation of the ioviseid core. The BLE are applied at the 
floating displacement-thickness line, resulting in a simulataneous set 
of nonlinear block tridiagonal equations which are solved iteratively 
using a sucessive line-relaxation technique. Results of the method 
have been applied to calculate the performance of a variety of 
asymmetric stalled diffusers. (Author) 


A79-38961 * » Evaluation of methods for prediction of pro- 
pulsion system drag. G. D. Kuhn, 0. J. McMillan, S. C. Perkins, Jr. 
(Nielsen Engineering and Research. Inc., Mountain View, Calif.), and 
E. W. Perkins. AIAA. SAE. and ASME, Joint Propulsion Conference. 
15th, Las Vegas, Nev.. June 18-20. 1979, AIAA Paper 791148. 13 p. 
40 refs. Contract No. NAS2-9513. 

The results of a study directed toward compilation of a 
theoretical and experimental data base covering inlet/airframe and 
nozzle/afterbndy integration are desciibed, with the major emphasis 
on the evaluation of the adequacy for preliminary design purposes of 
the data base for afterbody/propulsion system interference effects. 
Prediction methods that exist for afterbody/airframe interference 
effects are evaluated with respect to the requirements of breadth, 
ease of application and accuracy that are important for preliminary 
design. (Author) 


A79-39499 * Laser Doppler anemometer diagnostics in un- 

steady flows. K. L. Orloff (NASA, Ames Research Center. Moffett 
Field, Calif.). In Dynamic measurements in unsteady flows; Proceed- 
ings of the Dynamic Flow Conference. Marseille, France, September 
11-14, 1978 and Baltimore. Md.. September 18-21, 1978. (A79- 
39476 16-35) Skovlunde, Denmark. Proceedings of the Dynamic 
Flow Conference 1978, 1979, p. 51 1-534. 34 refs. 

The application of the laser Doppler anemometer (LDA) to 
unsteady flows is discussed with respect to necessary features of the 
signal processor, properties of the optical system, and the character 
of the flow under investigation. The discussion of signal processors 
includes consideration of frequency trackers, counter type proces 
sors, particle properties. Jata rates, and statistics. Secondly, diffrac- 
tion limitations for an optical system are viewed with respect to 
spatial resolution. Finally, the total velocity field is decomposed into 
its subfields and the feasibility of. criteria for. and possible types of 
conditional sampling are defined. Several reported LDA experiments 
using conditonal sampling are presented to demonstrate the dif 
ferent techniques that may be used (Author) 
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A7940480 * 0 Evaluation of turbo propul non simulators at a 
tailing technique for fighter aircraft. R. 0. Bailav. M. Harper (NASA. 
Amet Rate arch Center, Moffett Field, Calif.), and T. Jannetta 
(NASA. Amet Rate arch Center. Moffett Field, Calif; McDonnell 
Aircraft Co.. St. Louie. Mo.). 4/44. SAB. and ASMS. Joint 
Propulsion Conform**. 15th. Lai Vagal, Nev. Juno 18-20. 1979. 
4/44 Paper 79- 1 149. 17 p. 13 reft. 

Amet Rate arch Canter hat under way a program to develop the 
technology for uting turbine-powered jet engine simulators at a test 
technique lor emulating installed jet engine characteristics in 
small-scale wind-tunnel models of complete VSTOL fighter config- 
urations. The program consists of three key elements: (1) static 
tatting SN003 prototype turbine engine simulator (MAPS), (2) the 
development of the Propulsion Simulator Calibration Laboratory at 
Amet, and (3) the design, fabrication, and testing of a twin-engine 
'closely coupled' V/STOL fighter wind-tunnel model. The model will 
use the Compact Multi-minion Propulsion Simulator (CMAPS) and 
will also be tested in flow-through and jet-effects modes to atsess the 
effect of simultaneous inlet and nozzle flow simulation. This paper 
includes a description of the planned effort and anticipated future 
tasks. (Author) 


A7940760 * » Design and performance of the propulsion 
system for the quiet short-haul research aircraft /QSRA/. M. D. 
Shovlin (NASA. Ames Research Center. Moffett Field. Calif.). H. 
Skavdahl, and D. L. Harkonen (Boeing Commercial Airplane Co.. 
Seattle. Wash.). 4/44. SAB. and ASMB. Joint Propulsion Confor- 
med. 15th. Las Vogas. Nov.. June 18-20. 1979. 4/44 Paper 79-1313. 
10 p. 6 refs. 

This paper describes the design and performance of the Quiet 
Short-Haul Research Aircraft (QSRA) propulsion system. A discus- 
sion nf the mixed-flow bounoary layer control (BLC) system, which 
uses high and low pressure engine bleed air. ^ included. This system 
seriously affected propulsion system performance, particularly en- 
gine acceleration characteristics, requiring an integration of BLC 
system and powerplant controls. Funding limitations for the QSRA 
Project prevented extensive full-scale testing and systems mockups. 
resulting in a high reliance on small-scale tests and analytical 
techniques. Ground tests of the actual aircraft systems showed that 
the extrapolation of small-scale tests and analytical techniques were 
in good agreement with measured full-scale results. (Author) 


A 79-41 133 * A multiloop generalization of the circle stabil- 

ity criterion. M. G. Safonov (Southern California. University. Los 
Angeles. Calif.) and M. Athans (MIT. Cambridge, Mass.). In Annual 
Astlomar Conference on Circuits, Systems, and Computers. 12th. 
Pacific Grove. Calif.. November 6-8. 1978, Conference Record. 
(A79-41 102 17-59) New York. Institute of Electrical and Electronics 
Engineers. Irv... 1979. p. 417-421. 22 refs. NSF Grant No. 
ENG- 78-05628; Grants No NGL-22 009 124. No. NsG-1312. Con 
tract No. F44620-76 C-0061. 

A frequency-domain stability criterion is p*esented, generalizing 
the well-known circle stability criterion to multiloop feedback 
systems having bounded nonlinearity, parameter variations, and/or 
frequency dependent ignorance of component dynamics. Unlike 
previous generalizations, the theoiy is not restricted to weakly- 
coupled, diagonally dominant or nearly normal systems. Potential 
applications include the analysis of feedback system integrity and 
multiloop feedback system stability margins. (Author) 


A79-42059 * Turbulent densrty fluctuations in a subtonic 

and transonic free |tt using crossed beam schlieren techniques R A 
Martin (NASA, Ames Research Center, Moffett Field, Calif ). In. 
Biennial Symposium on Turbulence. 5th. Rolla. Mo., October 3 5. 
1977, Proceedings (A79-42026 17-34) Princeton. N.J.. Science 
Press. 1979. p. 411 425. 16 refs. 

Scalar density fluctuations were measured nonintrusively in the 
shear layer of a 5 08 cm (2-in.) cold air let using a crossed beam 


schlieren method. Two statistics, covariance and three-dimensional 
spectrum function, were estimated for an exit Mach number range of 
0.3 to 0.97. The density fluctuation intensity, integral scale, and 
eddy convection speed were calculated and compared to available 
data where possible. Spectra were found to change significantly in 
shape becoming less pezfced between 3 and 9 jet diameters 
downstream from the orifice, but they consistently exhibited a 5/3 
power law decay at 3. 6. and 9 diameters for frequencies above the 
peak. (Author) 


A 79-42900 * 0 Simulation study of the operational effects of 

fuel -conservative approaches. L. Tobias. E. A. Palmer (NASA, Ames 
Research Center, Moffett Field. Calif ), and P. J. O'Brien (FAA. 
National Aviation Facilities Experimental Center. Atlantic City. 
N.J.). Journal of Aircraft, vol. 16, July 1979, p. 498-505. 5 raft. 

Fuel-conservative procedures have been investigated using real- 
time air traffic control simulations linked to two piloted simulators. 
The fuel-conservative procedures studied were profile descents and 
two types of landing approaches, delayed flap and IATA. The 
investigation determined the effect of these procedures on the ATC 
system operation. It examined the mixing of aircraft executing 
fuel-conservative approaches with those executing conventional 
approaches. The most difficult approach type mix of traffic was 
found to be 50% conventional and 50% delayed flap. However, for 
the test scenario chosen, arrival rates of at least 30 aircraft per hour 
were feasible and resulted m a net average fuel saving, even for the 
most difficult mix. Also, there is a fuel savings and reduced 
controller workload for the profile descent procedures. (Author) 


A79-43023 * Relativistic L -shall Auger and Coatar Kronif 

rates and fluorescence yields. M. H. Chen, E. Laiman, B. Crasemann 
(Oregon. University. Eugene. Ore.), M. Aoyagi (NASA, Ames 
Research Center. Moffett Field. Calif.), and H. Mark (USAF. 
Washington. D C.). Physical Review A ■ General Ph\sks. 3rd Series, 
vol. 19. June 1979. p. 2253 2259 31 refs. Grants No. DAAG 29- 
78-G 100; No. NGR 38-003-036 No. AF-AFOSR 79-0026. 

Relativistic calculations of radiationless transition rates to L 
-subshell vacancy states in selected atoms with Z in the 70-96 range 
have been performed. The Auger and Coster-Kronig transition 
probabilities are calculated from perturbation theory, assuming 
frozen orbital:, in the Dirac-Hartree-Slater approach. Transition 
rates, fluorescence yields, and Coster-Kronig yields are compared 
with nonrelativistic theoretical results and with experiment. Relativ- 
ity is found to affect the L subshell Auger widths by ( 10-25)% and 
individual transition rates to certain j-j configurations by as much as 
40% at 2 * 80 The widths of L sub i vacancy states and the L sub 2 
Coster-Kronig yields 133 from these relativistic calculations agree 
much better with experiment than earlier nonrelativistic theoretical 
values. (Author) 


A79-45333 * » Computation of subsonic and traraonic flow 
about lifting rotor bladai. R Ariel! and M. E. Tauber (NASA. Ames 
Research Center, Moffett Field. Calif.). In Atmospheric Flight 
Mechanics Conference for Future Space Systems. Boulder. Colo . 
August 68. 1979, Collection of Technical Papers. (A79 

45302 19-01) New York. American Institute of Aeronautics and 
Astronautics. Inc . 1979. p. 31A323 9 refs (AIAA 79 1667) 

An inviscid. nonconservative, three-dimensional potential flow 
code has been developed for computing the quasi-steady flow about 
an isolated lifting rotor blade Calculations from the code were 
compared with chordwise pressure measuiements obtained m a wind 
tunnel on a nonliving rotor at transonic tip speeds at ad-ance ratios 
from 0.40 to 0.55. The overall agreement between theoretical 
calculations and experiment was good. To illustrate the early 
capability of the program, the flow about a hypothetical lifting rotor 
blade having twist, airfoil thickness taper, and a 20 deg swept back tip 
was analyzed at azimuthal positions of 60. 90. and 120 deg for an 
advance ratio of 0 342 A typical run on a CDC 7600 computer 
required about 5 min tor one rotor position at transonic tip speeds 

(Author) 
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A79 45345 * 0 A mu* of halicoptaf control-diap'ay require- 
ments for deceterating mitrument approach. J. V. L ebecqz (NASA. 
A mat Reiaarch Center. Moffatt Field. Calif.). In: Atmospheric Flight 
Mechanics Confararce for Futura Space Systamt, Boulder, Colo.. 
August 6-8, 1979. Collection of Technical Papers. (A78 

45302 19-01) New York. American Institute of Aeronautics and 
Astronautics. Inc.. 1979. p. 426-439. 57 refs. (AIAA 79-1683! 

This paper reviews research and operational test programs that 
have dealt with control and display requirements for helicopters 
performing decelerating approaches in the terminal area under 
instrument flight conditions. A survey of literature concentrating on 
flight programs resulted in approximately SO applicable references 
which were summarized and classified according to the type of 
stability /control augmentation that was emphasized. On this basis, 
display information requirements for each control system type were 
hypothesized consistent with documented results of these programs 
Nine control-display combinations that appear to warrant further 
ground simulation and flight testing are defined and discussed. 

(Author) 


A79-45362 * # Evaluation of the navigation performance of 
shipboard- VTOL-larsding guidance systems. L. A. McGee, C. H. 

Paulk, Jr., S. A. Stack (NASA, Ames Research Center. Moffett Field, 
Calif.), S. F. Schmidt, and A. W. Mart (Analytical Mechanics 
Associates, Inc., Mountain View, Calif.). In: Guidance and Control 
Conference. Boulder, Colo., August 6-8. 1979, Collection of Tech- 
nical Papers. (A79-45351 19-12) New York, American Institute of 
Aeronautics and Astronautics, Inc., 1979, p. 101-113. (AIAA 
79-1708) 

The objective of this study was to explore the performance of a 
VTOL aircraft landing approach navigation system that receives data 
(1) from either a microwave scanning beam (MSB) or a radar- 
transponder (R-T) landing guidance system, and (2) information 
data-linked from an aviation facility ship. State-of-the-art low-cost- 
aided inertial techniques and variable gain filters were used in the 
assumed navigation system. Compensation for ship motion was 
accomplished by a landing pad deviation vector concept that it a 
measure of the landing pad’s (.'aviation from its calm sea location. 
The results show that the landirg guidance concepts v/ere successful 
in meeting all of the current Navy navigation error specifications, 
provided that vector magnitude of the allowable error, rather than 
the error in each axis, is a permissible interpretation of acceptable 
performance. The success of these concepts, however, is strongly 
dependent on the distance measuring equipment bias. In addition, 
tha 'best possible’ closed-loop tracking performance achievable with 
the assumed point-mass VTOL aircraft guidance concept is demon- 
strated. (Author) 


A79-45363 ’ 0 Fuel-conservative guidance system for 
powered-lift aircraft. H. Erzberger and J. D. McLean (NASA, Ames 
Research Center. Moffett Field, Calif.). In: Guidance and Control 
Conference. Boulder, Colo., August 6-8, 1979, Collection of Tech- 
nical Papers. (A7945351 19-12) New York, American Institute of 
Aeronautics and Astronautics. Inc., 1979, p. 114-128. 9 refs. (AIAA 
79-1709' 

A concept for automatic terminal-area guidance, comprising two 
modes of operation, has been developed and evaluated in flight tests. 
In tha first or predictive mode, fuel-efficient approach trajectories 
are synthesized in fast time. In the second or tracking mode, the 
synthesized trajectories are reconstructed and tracked automatically. 
An energy rate performance model derived from the lift, drag, and 
propulsion-system characteristics of the aircraft is used in the 
synthesis algorithm. The method optimizes the traiectory for the 
initial aircraft position and wind and temperature profiles encoun- 
tered during e landing approach The paper describes the design 
theory and discusses the results of simulations and flight tests using 
the Augmentor Wing Jet STOL Research Aircraft. (Author) 


A 79-46411 • # A structural modal of the adaptive human 
pilot R. A. Hess (NASA, Ames Research Canter, Moffett Field, 
Calif.). In: Guidance and Control Conference, Boulder. Colo., August 
6-8. 1979, Collection of Technical Papers. (A79-4535I 19-12) New 
York, American Institute of Aeronautics and Astronautics, Inc., 
1979, p. 573-583. 25 reft. (AIAA 79 1 784) 

A compensatory tracking model of the human pilot is offered 
which attempts to provide a mors realistic representation of the 
human's signal processing structure than that which it exhibited by 
pilot models currently in use. Two features of the model distinguish 
it from other representations of the human pilot. First propriocep- 
tive information from the control stick or manipulator constitutes 
one of the major feedback paths in the model, providing feedback of 
vehicle output rate due to control activity. Implicit in this feedback 
loop is a model of the vehicle dynamics which is va<id in and beyond 
the region of crossover. Second, error-rate information is continu- 
ously darived and independently but intermittently controlled. An 
output injected remnant model is offered and qualitatively justified 
on the basis of providing a measure of the effect of inaccuracies such 
as time variations in the pilot’s internal model of the controlled 
element dynamics. The data from experimental tracking tasks 
involving five different controlled element dynamics and one 
nonideal viewing condition were matched with model generated 
describing functions and remnant power spectral densities. (Author) 


A7 9454 13 * # A piloted simulator investigation of helicopter 
precision decelerating approaches to hover to determine single-pilot 
IFR /SPIFR/ requirements. A. V. Phatak (Analytical Mechanics 
Associates, Inc., Mountain View. Calif.), L. L. Reach, Jr., R. A. Hess. 
V. L. Ross, G. W. Hall, and R. M. Gardes (NASA, Ames Research 
Center, Moffett Field. Calif.). In: Guidance and Control Conference, 
Boulder, Colo., August 6-8, 1979, Collection of Technical Papers. 
(A79-453S1 1912) New York, American Institute of Aeronautics 
end Astronautics, Inc., 1979, p. 594-608. 10 refs. (AIAA 781886) 
The results of single-pilot instrument flight rules (SPIFR) 
experiments conducted on the NASA-Ames V/STOLAND simulator 
are presented. Several factors having a significant impact on 
requirements for helicopter SPIFR decelerating, steep approaches to 
landing are considered: (1) approach weather conditions. (2) flight 
path geometry, (3) deceleration guidance law. (4) level of stability 
and command augmentation, (5) cockpit display sophistication, (6) 
accuracy of navigation aids, and (7) helipad lighting and visual aids. 
Particular emphasis is placed on the relative effects of deceleration 
profile, control augmentation, and flight director parameters on pilot 
performance, workload, and opinion rating Problems associated with 
the development of a pilot acceptance analytical methodology are 
outlined. V.T. 


A7946682 * » A study of viscous cross-flow effects on 
circular cylinders at high Reynolds numbers. W D James ( Iowa 
State University of Science and Technology. Ames lowal. S W Pans 
(Boeing Aerospace Co . Seattle, Wash ). and G N Malcolm (NASA. 
Ames Research Center, Moffett Field, Calif I American Institute ot 
Aeronautics and Astronautics. Fluid and Plasma Dynamics Confer- 
ence. 12th, Williamsburg, Va.. July 2325. 1979. Paper 79-1477 15 
p. 15 refs. Grant No NsG 2091 

Results of experimental studies on viscous cross flow ovei 
circular cylinders lor Reynolds numbers from 0 15 s 10 to the 6th to 
10 9 x 10 to the 6th at Mach numbers of less than 0 3 are piesented 
and compaied with previous work where possible Results presented 
include the variation ot static cross flow drag coefficients with both 
Reynolds number and ratio of surface roughness to model diameter 
the variation of Strouhal number with Reynolds numbei and the 
dynamic vauation of surface static pressure coefficients with both 
angular position around the cylinder and Reynolds numbei The 
effects cl end plates on flow aiound two dimensional bluff bodies 
and of tunnel blockage on drag measuiemcnts aie also discussed 

lAuthoi I 
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A 74-40684 * » An Invettiption of tr an tonic turbulent bound- 

ary layer separation generated on an axisymmetric flour modal. W 0 
Bachalo ISpectron Development Laboratories. Inc., Cotta Meta. 
Calif.) and D. A. Johnson (NASA. Amet Research Canter. Moffett 
Field, Calif.). American Institute of Aeronautics and Astronautics. 
Fluid and Plasma Dynamics Confaranca. 12th. Williamsburg, Va.. 
July 23-26, 19/9. Papar 7914/9 Up. 17 reft. 

Experimental data art pretented detcribing the tranionic turbu- 
lent teparated flow generated by an axisymmetric flow model. The 
model contitttd of a circular -arc bump affixed to a ttr eight circular 
cylinder aligned with the how direction Meaturementt ol the mean 
velocity, turbulence intensity, and Reynold! shear strets profiles 
were made in the teparated flow. Thaw data revealed the dramatic 
changes in the shear stress levels as the flow patted from the 
interaction through to rcattachment Information on the behavior of 
the turbulence reaction to the imposed pressure gradients, as 
presented in this investigation, will be required for the development 
of the turbulence models used in predicting nonequilibrium turbu- 
lent flow fields. (Author) 


A 79-46694 * a Transonic flow past a symmetrical airfoil at 

high an^e of attack. D A. Johnson. F. K Owen (NASA. Ames 
Research Center. Moffett Field. Calif. I, and W D Bachalo (NASA. 
Ames Research Center, Moffett Field, Spectron Development 
Laboratories. Inc.. Costa Mesa. Calif.). Amarican Institute of 
Aeronautics and Astronautics. Fluid and Plasma Dynamics Confar- 
anca, 12th. Williamsburg. Va.. July 23-25. 19/9. Papar 791500 15 
p. 21 reft. 

The results of an experimental investigation of shock-induced 
stall and leading edge stall on a 64A010 airfoil section are presented 
Advanced nonintrusive techniques laser velocimetry. holographic 
interferometry, and buried-wire anemometry were used in charar 
tertzing the inviscid and viscous flow regions. The measurements 
include Mach contours of the inviscid flow regions. <ir.d mean 
velocity, flow direction and Reynolds shear stress ptofiles in the 
separated regions. The experimental observations of this study are 
relevant to efforts to improve surface pressure prediction methods 
foi airfoils at or near stall. (Author) 


A79-46715 • a Effect of viscosity on wind-tunnel wall inter- 
ference for airfoils at high lift. L. E. Olson (NASA Ames Research 
Center. Moffett Field, Calif.) and S. Stridsberg (Flygtekniska 
Fortoksanstalten, Bromma. Sweden) Amarican Institute of Aero- 
nautics and Astronautics. Fluid and Plasma Dynamics Conference. 
12th, Williamsburg, Va.. July 23-25, 1979. Paper 791534. 7 p. 21 
refs. 

The effect of the walls of a wind tunnel on the subsonic, 
two-dimensional flow past airfoils at high angles of attack is studied 
theoretically and experimentally The computerized analysis, which 
it based on iteratively coupled potential flow, boundary-layer, and 
separated-flow analyses, includes determining the effect of viscosity 
and flow separation on the airforl/wall interaction. Predictions of the 
effects of wind-tunnel wall on the lift of airfoils are compared with 
wall corrections based on inviscid image analyses, and with experi 
mental data. These comparisons aie made for airfoils that are large 
relative to the size of the test section of the wind tunnel. It is shown 
that the inviscid image modeling of the wind-tunnel interaction 
becomes inaccurate at lift coefficients near maximum lift oi when 
the airfoil,' ’wall interaction is particularly strong It is also shown that 
the present method of analysis (which includes boundary-layer and 
flow separation effects) will provide accurate wind-tunnel wall 
corrections for lift coefficients up to maximum lift. (Author) 


A79-47476 * L shell Auger end Coetar-Kronig spectre from 

relativistic theory. M H Chen. 8 Crasemenn (Oregon. University. 
Eugene, Ore l. M Aoyagi (NASA. Ames Research Center. Moffett 
Field. Calif. I. and H. Mark (USAF. Washington. DC.). Physical 
Review A General Physics. 3rd Senas, vol 20. Aug 1979. p 


385 393 18 raft. Grants No. DAAG29 78-G 0010. No. 

NCR 38-003-036; No. AF AFOSR 740026. 

The intensities of L-shell Auger and Cotter-Kronig transitions in 
heavy atoms hava been calculate rriativisticelly. A detailed compari- 
son it made with measured Au». rectre of Pt and U. The pertinent 
transition energiat were computed from relativistic wave functions 
with inclusion of the Brail interaction, self-energy, a vacuum- 
polarization correction, and complete atomic relaxation. Multiple* 
splitting it found to d* Mbute Auger electrons from cert 
transitions among several h .vs. The analysis leads to reassignment of 
a number of lines in the measured spectra. Lines originally identified 
at L2-L3Ni in the U spectrum are shown to arise from M4.S Auger 
transitions instead. (Author) 


A 79-4 7604 * Recent V/STOL aircraft designs. W h. 

Deckert (NASA. Ames Research Canter, V/STOL A.rcraft Tech- 
nology Div., Moffett Field, Calif.). American Helicopter Society. 
Journal, vol. 24. June 1979, p. 30-37. 

The paper reviews the V/STOL aircraft designs pursued by 
industry from 1971 to 1978, with emphasis on the 1975-1978 
period. Consideration is given to those designs pertai'ing to 
vertical-attitude and horizontal-attitude V/STOL types. These are 
divided into such concepts as tilting jet engine, lift/cruise engine, lift 
engine, lift/rruise fan. ejector augmentor, tilt rotor, stowed rotor, 
and rotor v ,ng. B. J. 


A 79-47900 * * Full scale wind tunnel study of nacelle shape 
on cooling drag. V. R. Corsiglia. J. Katz (NASA. Ames Research 
Center. Moffett Field. Calif.), and R. A. Kroeger (Michigan, 
University. Ann Arbor. Mich ). Amarican Institute of Aeronautics 
and Astronautics. Aircraft Systems and Technology Meeting. New 
York. N. Y., Aug. 2(922. 1979. Paper 79 1820 10 p. 7 refs. 

Tests were made in the NASA Ames 40 by 80 Foot Wind 
Tunnel of a wing semispan with a nacelle (no propeller) from a 
typical, general aviation twin-engine aircraft. Measurements were 
nade of the effect on drag of the cooling air flow through the 
nacelle. Internal and external nacelle pressures were measured It was 
ound that the cooling flow accounts for about 13% of the estimated 
airplane drag and about 42% of the cooling flow drag is associated 
with the internal flow. It was concluded that improvements could be 
made by relocating both the inlet and the outlet of the cooling air. 

(Author) 


A79-47914 * » Aerodynamic affects of an attitode control 
vane on a nit nacelle V/STOL propulsion system. M D. Betzma 
(NASA. Ames Research Center. Moffett Field. Calif.) and R Kita 
(Grumman Aerospace Corp.. Bethpage. N Y. I. American Institute of 
Aeronautics and Astronautics. Aircraft Systems and Technology 
Meeting. Naur York. N. Y„ Aug. 2022. 19/9. Paper 79 1855. 1 1 p 
One possible technique for obtaining longitudinal control on a 
tilt nacelle V/STOL aircraft is the use of a variable attitude vane 
assembly mounted in the propulsion system exhaust Deflecting the 
vane produces large forces and moments without deo ending on 
forward speed of the aircraft. Tests are carried out in the Ames 40 by 
80 ft wind tunnel on a large scale tilt nacelle V/STOL propulsion 
system with and without a variable attitude control vane assembly. 
Aerodynamx: characteristics are analyzed in terms of nacelle aero- 
d, names, vane aerodynamics, and vane induced effects on the 
nacelle aerodynamics It is shown that the aerodynamic farces due to 
the nacelle without the vane can be a significant part of the total 
forces produced by the propulsion system. The control vane 
effectively produces laige changes in pitching moment which are 
accompanied by signifeant changes in total lift and drag. The vane 
has a substantial effect on the propulsion system aerodynamx:! 
Other pertinent results are also given. S D 
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A 79-479 34 * Towards fault- tolerant optimal control. H. J. 

Chizeck and A. S. Willsky (MIT, Cambridge, Mats.). In: 1978 
Conference on Decision and Control. 17th, San Diego. Calif., 
January 10-12, 1979, Proceedings. (A79-47930 21-63) New York, 
Institute of Electrical and Electronics Engineers. Inc.. 197P. p. 19, 
20. 6 re's.. Contract No. N00014-77 C 0224; Grant No. 

NGL-22-009-124. 

The paper considers the design of fault tolerant controllsrs at 
may endow systems with dynamic reliability. Results for jump linear 
quadratic Gaussian control problems are extended to include random 
jump costs, trajectory discontinuities, and a simple case of non- 
Markovian mode transitions. B.J. 


A79-47962 * On stability theory. M. G. Safonov (Southern 

California, University, Los Angeles, Calif.) and M. Athens (MIT. 
Cambridge, Mass.). In: 1978 Conference on Decision and Control, 
17th, San Diego, Calif., January 1012, 1979, Proceedings. (A79- 
47930 21-63) New York, Institute of Electrical and Electronics 
Engineers. Inc., 1973. p. 301-314. IS refs. NSF Grant No. 
ENG 7005628; Grants No. NGL-22-009-124, No NsG-1312. 

It it found that under mild assumptions, feedback system 
stability can be concluded if one can ’topologically separate’ the 
infinite-dimensional function space containing the system's dynami- 
cal input-output relations into two regions, one region containing the 
dynamical input-output relation of the feedforward’ element of the 
system and the other region containing the dynamical output-input 
relation of the ‘feedback' element. Nonlinear system stability criteria 
of both the input-output type and the state-space (Liapunov) type 
are interpreted in this context. The abstract generality and concep- 
tual simplicity afforded by the topological separation perspective 
clarifies some of the basic issues underlying stability theory and 
serves to suggest improvements in existing stability criteria. A 
generalization of Zames’ (1966) conic-relation stability criterion is 
proved, laying the foundation for improved multivariable generaliza- 
tions of the frequency-domain circle stability criterion for nonlinear 
systems. (Author) 


A7947963 * Minimum-variance fixed-form compensation 

of linear systems. T. L. Johnson (MIT. Cambridge. Mass.). In: 1978 
Conference on Decision and Control. 1 7th, San Diego, Calif.. 
January 10-12. 1979, Proceedings (A79-4 7930 21-63) New York. 
Institute of Electrical and Electronics Engineers, Inc., 1979, p. 826, 
827. 14 refs. NSF Grant No. 76 02860 Gran, No. NGL 22-009-124. 

The problem of determining the linear time- invariant compensa- 
tor of a specified dimension whx:h minimizes the asymptotic 
expected value of a quadratic form in the state variables of a linear 
stochastic system of arbitrary order, is considered. It is shown that 
under appropriate assumptions, the solution of th.s problem can be 
interpreted as a minimum -order observer-based or dual observer 
based comp, > sat or U>. an optimally aggregated model of the plant. 

(Author) 


A79-47992 * Time-varying linear systems and the theory of 

non-linear waves. R Hermann (Harvard University, Cambridge, 
Mass ), In: 1978 Conference on Decision and Control, 17th, San 
Diego. Calif.. January 10-12, 1979, Proceedings (A79-47930 21 631 
New York, Institute of Electrical and Electronics Engineers, Inc., 
1979 p 991 996 13 refs. NSF Grant No. MCS 7906000. Grant No. 
NsG 2252. 

The isospectral deformation of a Sturm-Liouville equation is 
extenoed to general linear timevarymg systems and a method is 
decribed for determinin' tt.- resulting nonlinear partial differential 
equations Consideration is given to (1) isospectral deformation of 
I/O ystems with boundary value conditions and (2) the spectral 
vectvn bundles attached to linear time-varying systems. BJ. 


A79-47993 * On certain families of rational functions vis- 

ing In dynamics. C. I. Byrnes (Harvard University. C-imbridge, Mass.). 
In- 1978 Conference on Decision and Control. 17th, San Diego, 
Calif.. January 1012, 1979, Proceedings. (A7947930 21 83) New 
York, Institute of Electrical and Electronics Engineers, Inc.. 1979, p. 
1002 1006 13 refs Grant No. NsG 2265; Contract No. 

N00014-75-C-0648. 

It is noted that linear systems, depending on parameters, can 
occur in diverse situations including families of rational solutions to 
the Korteweg-de Vries equation or to the finite Toda lattice. The 
inverse scattering method used by Moser (1975) to obtain canonical 
coordinates for the finite homogeneous Toda lattice can be used for 
the synthesis of RC networks It is concluded that the multivariable 
RC setting is ideal for the analysis of the periodic Toda lattice. B.J. 


A79-47994 * Stochastic control and the second law of 

thermodynamics. R. W. Brockett (Harvard University. Cambridge, 
Mass.) and J. C. Willems (Gronir.gen, Rijksuniversiteit, Groningen, 
Netherlands). In: 1978 Conference on Decision and Control, 17th, 
San Diego. Calif., January 1D12. 1979. Proceedings. (A79-47930 21 
63) New York. Institute of Electrical and Electronics Engineers, Inc., 
1979, p. 1007-1011. 6 refs. Grants No. DAAG29-76-C-0139: No. 
NsG- 2265; Contract No. N00014-75-C 0648 

The second law of thermodynamics is studied from the point of 
view of stochastic control theory. We find that the feedback control 
laws which are of interest are those which depend only on average 
values, and not on sample path behavior. We are lead to a criterion 
which, when satisfied, permits one to assign a temperature to a 
stochastic system in such a way as to have Carnot cycles be the 
optimal trajectories of optimal control problems Entropy is also 
defined and we are able to prove an equipartition of energy theorem 
using this definition of temperature. Our formulation allows one to 
treat irreversibility in a quite natural and completely precise way. 

(Author) 


A79-47995 * The geometry of the partial realization prob- 

lem. R. W. Brockett and P. Hall (Harvard University, Cambridge, 
Mass.). In: 1978 Conference on Decision and Control, 17th, San 
Diego. Calif., January 1D12. 1979, Proceedings. (A79-47930 21-63) 
New York. Institute of Electrical and Electronics Engineers, Inc., 
1979, p. 1048-1052. 7 refs. Grants No. DAAG29-76-C-0139. No. 
NsG 2265, Contract No. N00014-75C 0648. 

It is shown that the space of sequences of length n which have 
an extrapolation of McMillan degree k, and no extrapolations of 
lower McMillan degree can be given the structure of a differentiable 
manifold. This approach makes the proof of certain known results on 
the pvtial realization problem quite strai^itforward and makes it 
possible to establish some important new results as well. A key tool 
is the fact, proven here, that the set of n by a real Hankel matrices of 
rank r is a manifold with r+1 connected components. (Author) 


A79-47996 * Feedback invariants for linear systems Defined 

over rings. C. I. Byrnes (Harvard University. Cambridge. Mass I. In: 
1978 Conference or. Decision and Control, 17th, San Diego, Calif,, 
January 10-12, 1979. Proceedings. (A79-47930 21-631 New York, 
Institute of Electrical and Electronics Engineers. Inc., 1979, p 
1053-1056 12 refs. Grant No NsG 2265 

A coeffhie.it assignability theorem i» presented for systems 
defined over a commutative ring with 1. The conditions examined 
include all the general results on coefficient assignability available in 
the literature. It is concluded that the proposed techniques are not 
effective for the case of the weaker property ol pole placement when 
it is assumed that the commutative ring is a PI D Morse's well known 
theorem seems to be the best result available for this situation B.J. 
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A 79-49039 * Later velocimetry md holographic inter- 

ferometry maaairamanta in traneonic flowv W. 0. Bachalo (Spactron 
Development Laboratories, Inc., Cotta Mesa, Calif.) and D. A. 
Johnson (NASA, Ames Research Center, Moffett Field, Calif.). In: 
Laser velocimetry and particle siting; Proceedings of the Third 
International Workshop, West Lafayette, Ind., July 11-13, 1978. 
(A 794901 2 21-35) Washington, D.C.. Hemisphere Publishing Corp., 
1979, p. 369-381. 7 reft. NASA-supported research. 

Measurements of the transonic flow about a two-dimensional 
airfoil have been made with holographic interferometry and laser 
velocimetry. Quantitative data obtained with the interferometer are 
compered to the laser velocimeter and surface presaure measurements 
to evaluate the accuracy of the technique. Good agreement in the 
results confirmed the two-dimensionality of the flow and the 
potantial of the interferometer in mating unsteady transonic flow 
measurements in the future. (Author) 


A 794 9064 * * Effect of tip shape on blade loading character- 
istics for a two-bladed rotor in hover. J. D. Ballard, 1C. L. Orloff 
(NASA. Ames Research Center. Moffett Field, Calif.), and A. B. 
Luebs (Gates Leerjet Corp., Wichita. Kan ). In: American Helicopter 
Society, Annual National Forum, 35th, Washington, C.C., May 
21-23. 1979, Proceedings. (A7S-49053 21 01) Washington. O.C., 
American Helicopter Society, 1979. 9 p. 14 refs. (AHS 79-1) 

A laser velocimeter has been used to study the flow surrounding 
a 2.13-m-diameter. two-bladed, teetering model-scale helicopter rotoi 
operating in the hover condition. The rotor system employed 
interchangeable blade tips over the outer 25% radius. A conventional 
rectangular planform and an experimental ogee tip shape were 
studied. The radial distributors of the blade circulation was obtained 
by measuring the velocity tangent to a closed rectangular contour 
around the airfoil section at a number of radial locations. A 
relationship between local circulation and bound vorticity is invoked 
to obtain the radial variations in the sectional lifting propen les of the 
blade The tip vortex-induced velocity was also measured im- 
mediately behind the generating blade and immedia'ely before the 
encounter with the following blade. The mutual influences befveen 
blade loading, shed vorticity, and the structure of the encountered 
vortex are quantified by the results presented and are discussed 
comparatively for the rectangular and ogee planforms. The experi- 
mental loading for the rectangular tip is also compared with 
predictions of existing rotor analysis. (Author) 


Bull. 0. M. Hegtny, J. 0. Phillips, W. R. Sturgeon (NASA, Ames 
Research Center, Moffett Field Calif.), A. W. Hunting, and 0. P. Pate 
(FAA, Flight Standards National Field Office, Oklahoma City, 
Okla.). In: American Helicopter Society, Annual National Forum, 
35th. Washington, D.C., May 21-23. 1979, Proceedings. (A79- 
49053 21-01) Washington, D.C., American Helicopter Society, 1979. 
10 p. (AHS 79-52) 

Airborne weather and mapping radar it a near-term, economical 
method of providing ‘self-contained' navigation information for 
approaches to offshore oil riqs and its use hat been rapidly expanding 
in recent years. A joint NASA/FAA flight test investigation of 
helicopter IFR approaches tc offshore oil rigs in the Gulf of Mexico 
was initiated in June 1978 and conducted under contract to Air 
Logistics. Approximately 120 aporoaches were flown in a Bell 212 
helicopter by 15 operational pilots during the months of August and 
September 1978. The purpose of the tests was to collect data to (1) 
support development of advanced radar flight director concepts by 
NASA and (2) aid the establishment of Terminal Instrument 
Procedures (TERPS) criteria by the FAA. The flight test objectives 
were to develop airborne radar approach procedures, measure 
tracking errors, determine accpetable weather minimums. and deter- 
mine pilot acceptability. Data obtained will contribute significantly 
to improved helicopter airborne radar approach capability and to the 
support of exploration, development, and utilization of the Nation's 
offshore oil supplies. (Author) 


A 7949105 • Wind tunnel and dipt test of the XV-15 Tilt 

Rotor Research Aircraft R. L. Marr, S. Blackman (Bell Helicopter 
Textron. Fort Worth, Tex.), J. A. Weiberg (NASA. Ames Research 
Center, Moffett Field, Calif.), and L. G. Schrosrs (US. Army, 
Aeromechanics Laboratory. Moffett Field, Calif.). In American 
Helicopter Society, Annua! National Forum 35th, Washington. D.C., 
May 21-23, 1979, Proceedings. (A79-49053 21-01) Washington, 
D.C.. American Helicopter Society, 1979. 12 p. (AHS 7954) 

The XV-15 Tilt Rotor Research Aircraft Project involves design, 
fabrication, and ftignt testing of two aircraft. This program is 
currently in the test phase for concept evaluation and substantiation 
of design As part of this evaluation, one of the aircraft was tested in 
the NASA-Ames 40- by 80-foot wind tunnel. The status of testing to 
date and some of the results of the wind tunnel and flight tests are 
presented. (Author) 


A794S078 * a Piloted simulator investigation of helicopter 
control systems affects on handling qualities during instrument 
flight. R D. Forrest (FAA. Washington, D C.). R T N. Chen, R M. 
Gerdes. T. S. Alderete, and D. R. Gee (NASA, Ames Resea. ch 
Center, Moffett Field. Calif.). In: American Helicopter Society, 
Annual National Forum, 35th, Washington, D.C.. May 21-23, 1979, 
Proceedings. (A7949053 21 01) Washington, D.C., American Heli- 
copter Society, 1979. 27 p. 12 refs. (AHS 79261 

An exploratory piloted simulation was conducted to investigate 
the effects of the characteristics of helicopter flight control systems 
on instrument flight handling qualities This joint FAA'NASA study 
was motivated by the need tc improve instrument fli^it capability. A 
near-term ob|ective is tu assist in updating the airworthiness criteria 
for helicopter instrument flight. The experiment consisted of 
variations of single-rotor heiicoptei types and levels of stability and 
control augmentation systems (SCAS). These configurations were 
evaluated during an omnirange approach task under visual and 
instrument flight conditions. The levels of SCAS design included a 
simple rate damping system, collective decoupling plus rate damping, 
and an attitude command system with collective decoupling. A 
limited evaluation of stick force versus airspeed stability was 
accomplished Some problems were experienced with control system 
mechanization which had a detrimental effect on longitudinal 
stability Pilot ratings, pilot commentary, and performance data 
related to the task are presented. (Author) 


A7949104 * k Flight investigation of helicopter IFR 
approeches to oil rigs using airborne weether and mapping radar. J. S. 


A794933E * » XV-15 flight tast results compared with design 

r^als. K. G. Wernicke (Bell Helicopter Textron. Fort Worth, Tex.) 
and J. P. Magee (NASA, Ames Research Center. U.S. Army, 
Aeromechanics Laboratory, Moffett Field, Calif. I. Anenran Insti- 
tute of Aeronaut.es and Astronautics. Aircraft Systems ard TechnoT 
ogy Meeting, /Vew York. N. Y., Aug. 20-22, 1979, Paper 79-1839 1 1 
p 10 refs. 

Aircraft No 2 is presently in the midst of flight envelope 
expansion Noise and safety design goals have been demonstrated: 
preliminary results ndicate that performance and component life 
goals may also be met. Hovering power indicates a standard hover 
ceiling of 7.000 feet After 18 0 hours of flight, a true airspeed of 
207 knots has been reached. The goal is a 300-knot cruise speed So 
fat, XV 15 flight tests indicate no reason why the tilt rotor concept 
should not fulfill its promise to provide a maior step forward in hi 
vehicle flexibility and in rotary wing performance (Author I 


A7949339 * 0 Effect of nozzle gracing on ground interfer- 
ence forces for a two jet V/STOL aircraft. W G Hill. Jr. and R. C. 
Jenkins (Grumman Aerospace Corp., Bethpage. N.Y.). American 
Institute of Aeronautics end Astronautics, Aircraft Systems end 
Technology Meeting, New York, N Y., Aug 20-22, 1979. Paper 
791856. 13 p 20 refs. Contract No NAS2-10097 

The effect of nozzle spacing on ground interference forces was 
investigated for a two let V/STOL aircraft design The need for 


i 
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information on the effect of jet spacing irises because of the tradeoff 
between mechanical complexity, which calls for close spacing, and 
roll control moments, which call for wider spacing. The ground 
interference forces on a two jet V/STOL aircraft model wen 
measured for a range of nozzle spacmgs. Interference forces sfiowed a 
complicated behavior with nozzle spacing, fuselaga geomntry, and 
height above ground. For some conditions a slight change in nozzle 
spacing resulted in a fourfold change in the interference fcrce from 
3% to 12% of the basic jet thrust An understanding of the observed 
aircraft force behavior was developed using detailed measuremen s of 
the upwesh flow properties, along with force and pressure mees i*e- 
ments on a series of two dimensional fuselage representations. 

(Author) 


A79-49869 * H Linearization of the boundary-layer equations 
of the minimum time-to-dimb problem. M D. Ardema (NASA. 
Ames Research Center. V/STOL Systems Office, Moffett Field, 
Calif.). /ournal of u uidanca and Control, vol. 2. Sept. -Oct. 1979, p. 
414 436. 6 refs. 

Ardema 11974) has formally linearized the two-point boundary 
value problem arising from a general optimal control problem, and 
has reviewed the known stability properties of such a linear system. 
In the present paper. Ardema's results are applied to the minimum 
time-to-climb problem. The linearized zeroth-order boundary layer 
equations of the problem are derived and solved. V.P. 


A 79- 50432 * Estimation of longitudinal aircraft character- 

istics using parameter identification techniques. R C. Wingrove 
'NASA. Ames Research Center, Aircraft Guidance and Navigation 
Branch, Moffett Field. Calif.). In Why flight test. Proceedings of the 
Ninth Annual Symposium, Arlington, Tex.. Octobei 4-6. 1978. 
(A79-50426 22-01) Lancaster, Calif.. Society of Flight Test Engi- 
neers, 1978, p. 9-1 to 924. 22 refs. 

This study compares the results from different parameter 
identification methods used to determine longitudinal aircraft 
characteristics from flight data. In general. the»e comparisons have 
found that tlvt estimated short-period dynamics (natural frequency, 
damping, transfer functions) are only weakly ahected by the type of 
identification method, however, the estimated aerodynamic coeffi- 
cients may be strongly affected by the type of identification method. 
The estimated values for aerodynamic coefficients were ‘:und to 
depend upon the type of math model and type of test data v;td with 
each of the identification methods. Tile use of fairly complete math 
models and the use of long data lengths, combining both steady and 
nonsteady motion, are shown to provide aerodynamic coefficient 
values that compare favorably with the results from other testing 
methods such as steady-state flight and full-scale wind-tunnel 
experiments. (Author) 


A7952950 * Nonlinear singularly perturbed optimal control 

problems with singular arcs. M. D. Ardema (NASA. Ames Research 

Center, Moffett Field. Calif ). In A link between science and 
applications of automatic control. Oxford. Pergamon Press. Ltd , 
1979. p. 929 936. 18 re's. 

Singular perturbation techniques are studied for dealinq with 
singular arc problems by analyzing a relatively low order but 
otherwise general system. This system encompasses many flight 
mecha c problems including Goddard’s problem and a version of the 
minimum pme-to-climb problem Boundary layer solutions are 
constructed which are stable and reach the outer solution in a finite 
time A uniformly valid composite solution is then formed from the 
reduced and boundary layer solutions. The value of the approximate 
solution is that it is relatively easy to obtain and does not involve 
smguur arcs. To illustrate the utility of the results •he technique is 
used tv, uuicm an approximate *uiution of a simplit td version o! the 
aircaft mimmun. nme-to-climb problem V T 


A79 53627 * » Flight controil/avionics research • Impact on 
future civil helicopter operating efficiency and minion reliability. W 

J. Snyder and J. V. Christensen (NASA. Ames Research Canter, 
Helicopter Systems Office, Moffett Field. Calif ). In: Specialists 
Meeting on Helicopter Flight Controls, Arlington, Tex., October 
11-13, 1978, Technical Papers. (A79 53626 24 08) Washington. 
O.C.. American Helicopter Society, 1979 12 p 8rels. , 

Operational efficiency and mission reliability are key capabilities 
which will impact the future use of helicopters in the civil segment 
and areas where flight control/avionics research can play a maior 
role. The present paper reviews flight control/avionics system needs 
for each ma|or area of civil hi- icopter use. Technology requirements 
to meet civil needs ar- discussed The review points up the need for 
the development of all weather tliqht control concepts and the 
validation of cost effective active control/fly by-wire/tly by light 
system concepts with modular architecture which can be tailored to 
specific mission requirements. B.J. 
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N79 17647* National Aeronautics ai 4 Space Administration 
Ames Research Center Moffett Field Calif 

CONSTANT LIFE ROTOR FOR A HEAVIER THAN AIR CRAF1 

Patent 

Robert H Stioub inventor Ito NASA) Issued 30 Jan 1979 
8 p Filed 25 Jul 1977 Supersedes N 77 281 1 1 ( 15 - 19. 
p 24P6) 

INASA Case ARC 1 1045 1. US Patent 4 137 010 
US-Patent Appl SN 818916 US Patent Class 416 51 
US- Patent Class 416 88 US Patent -Class -41 6-89 
US-Patent Class 416 132R US Patent Class 416 138) Avail 
US Patent and Trademark Office CSCL 01 C 

A rotor blade extended radially from a hub. characterized 
by an elongated spar and a plurality of axially aligned shells 
pivotally mounted on the spar is presented Each has an 
aerodynamic center located in trailing relation with the spar and 
supported thereby for simultaneous axial and angular displacement 
as centrifugal forces are applied a pitch controller plus a plurality 
of p votal pitch limiting arms transversely related to the spar A 
push-pull link interconnecting the arms is used for imparting 
simultaneous pivotal motion whereby the angular relationship 
of the arms to the spar is varied for arying the motion of the 
trucks along the arms for thus limiting the pitch of the segments 
about the spar 

Official Gazette of the U S Patent and Trademark Office 


N78-23L71*| National Aeronautics and Space Administration 
Ames Research Center Moffett FielJ. Calif 

AIRCRAFT ENGINE 4022 LL Patent Application 

Norman E Sorensen ar.1 A Latham inventors (to NASA) 

Filed 23 Mar 1979 14 p 

(NASA Case ARC-10977.1 US Patent Appl oN 023436) Avail 
NTIS HC A02/MF A01 CSCL 2 IE 

A variable area a nt nozzle c-.jngement for an aircraft engine 
having a substantially reduced length and weight it described 
It comprises longitudinally movable radial vanes and f xed radial 
vanas The movable radiol vanes are alternately disposed with 
respect to the fixed radial vanes Means for displacing the movabie 
radial vanes along the longitudinal axis of the engine relative to 
the fixed radial vanes are determined The fixed radial vanes 
radially extend across the mam exhaust flow of the engine 

NASA 


N79-S31/7*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

AUTONOMOUS NAVIGATION SYSTEM Patent Application 

Shmuel J Merhev inventor (to NASA! (National Research Coun>-ii 
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M * 


• * 


Haifa. Israeli Filed 24 Sap 1979 19 p Sponsored by NASA 

(NASA Cese-ARC- 11 257-1. US-Patant Appl SN C7M1 1) Avail 
NT1S HC A02/MF A01 CSCl 17G 

A low coat autonomous navigation systam which disposal 
with accelerometers usad in tha convantional gtmballed and 
■mapdown martial syttams is described Tha navigation systam 
piovidas longitudinal and tataral vahicuisr spacific fores measure - 
mants m tha tocalty lavai plana irr«spactn<« of tha vehicle pitch, 
rod. and yaw motions Tha navigation systam provides longitudinal 
and latsrs 1 valontiav m legally lavai gaogrsphy coordmatas along 
with vahtcia position altituda and attituda inform*- .on. is.- tystem 
mini muss five numui of sansors and systam complexity, thus 
reducing errors, while providing a rapid method of north calibra'mn 
Tha system « composed of an unbalanced pendulous, two axis 
gimbal system with a two degree of freedom leveling gyroscope 
and a heading gyroscope A W H 
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FORMAL REPORTS 


N7S-1004S*f National Aeronautics and Spaca Administration 
A mat Research Center. Moffett Field Cali) 

DIRECT NUMERICAL SOLUTION OF TMI TRANSONIC 
PERTURBATION INTKORAL EQUATION FOR UFT1H0 AND 
NONUFTING AIRFOILS 
David Ninon Sap 1978 27 p rat* 

(NASA TM 78518 A 75911 Avail NT1S HC A03/MF A01 
CSCL 01 A 

The linaai transonic perturbation integral aquation previously 
danvad for nonlifting airfoils is formulatad for lifting casas In 
ordar to traat Shock wavs motions a strained coordinata systam 
is utad in which tha shock location is invariant Tha tangancy 
boundary conditions ara aithar formulatad using tha thin airfoil 
appronmation or by using tha analytic continuation concapl A 
diract numancal solution to this aquation is danvad m contrast 
to tha itaratrva sch eme initially usad and rasults of both lifting 
and noniiftmg aiamplas mdicata that tha mathod is satisfactory 

Author 


N7S- 10110*# National Aaronaut-cs and Spaca Administration 
Amas Rasaarch Cantar Moffatt Fiaid Calif 

A TEMPERATURE DERKN DENT FATIOUI FAILURE 
CRITVRION FOR ORARMITT EPOXY LAMINATES 
Asaa Rotam and Howard G Nalson Oct 1978 20 p rafs 

Praaantad at tha Symp on Naw Oav and Appl m Compositas 
St Louis 15 19 Oct 1978 

(NASA TM 78538 A 76561 Avail NTIS HC A02/MF A01 
CSCL 11 D 

A fatigue lailura cntanon applicable to composita matanals 
is developed and appliad to pradict tha fatigua bahavior of 
graphita/apoiy lammatas with particular amphasis on tha influence 
of tamparatura Tansiia stress stra.n curves and tension tension 
fatigua curves for various unidirectional angle ply and symmatri 
cally balanced laminates ware developed at test temperatures 
of 25 C. 74 C and 114 C For most laminates a reduction in 
both static strength and fatigue strength is obseived with 
increasing tamparatura This reduction appeared mors savers m 
fatigua loading than in static tensile leading and most severe 
where the shear stress in the lamina is the dominate failure 
mode Through an analytical formulation of shifting functions for 
tha influences of temperature all fatigue data are shown to be 
capable ol being reduced to a single reference curve at soma 
tamparatura (samples are given which demonstrate tha capability 
of tha fatigua failure criterion to predict failure of complsi 
symmetrically balanced laminates from ralavant parameters 
obtained from rne observed behavior of unidirectional and angle ply 
laminates Author 


N7S 10480*1 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 
NUMERICAL AEROOYNAMIC SIMULATION FACILITY 
F R Bailey and A W Hathaway /n NASA Langiey Res 
Center Res in Computerised Structural Analysis and Syn Oct 
1978 p 15 30 refs (For primary document see N79 10448 
01 391 

Avail NTIS HC A10/MF A01 CSCL 20K 

Critical to the advancement of computational aerodynamics 
capability is the ability to simulate flows sbout three dimensional 
configurations that contain both compressible and viscous effects 


including turbulence and flow separation at high Reynolds 
numbers Analyses were conducted of two solution techniques 
for solving tha Reynolds averaged Navier Stokes equations 
describing the mean motion of a turbulent flow with certain 
terms involving the transport of turbulent momentum and energy 
modeled oy aunliary equations The first solution technique s 
an implicit approiimate factor nation finite-difference scheme 
applied to three-dimensional flows that avoids the restrictive 
stability conditions when small grid spacing is usad The 
approiimate factorization reduces the solution process to a 
sequence uf three one dimensional problems with easily inverted 
matrices The second technique is a hybrid aiplicit/ implicit 
finite -difference scheme which is also factored and applied to 
three-dimensional flows Both methods are applicable to problems 
with highly distorted grids and a variety of bounder,- conditions 
and turbulence models G G 


N7S-10S08*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

AN EXTENSION OF A STABILITY TO ALTERNATING 
DIRECTION IMPLICIT METMOOS 

R F Warming and Richard M Beam Oct 1978 50 p refs 

(NASA TM 78537 A-7614) Avail NTIS HC A03/MF A01 
CSCL 12A 

An alternating direction implicit IADI) scheme was constructed 
by the method of approiimate factorization An A stable linear 
multistep mathod ILMM) was used to integrate a modal 
two dimensional hyperbolic -parabolic partial differential equation 
Sufficient conditions for the A-stability of the LMM were 
determined by applying the theory of positive real functions to 
reduca the stability analysis o' the partial differential equations 
to a simple algebraic test A linear test equation for partial 
differannal equations is defined and then used to analyte the 
stability of approiimate factorization schemes An ADI method 
for the three-dimensional heat equation is also presented S B S 


NTS 10810*| National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

DESIGN OF TRANSONIC AIRFOIL SECTIONS USING A 
SIMILARITY THEORY 

David Nnon Oct 1978 21 p refs 

(NASA TM 78521 A 7597) Avail NTIS HC A02/MF A01 
CSCL 12A 

A study of the available methods fo> transonic airfoil and 
wmg design indicates that the most powerful technique is the 
numerical optimization procedure However the computer time 
for this method >s relatively large because of the amount of 
computation required in the searches during optimization The 
optimization method requires that base and calibration solutions 
be computed to determine a minimum drag direction The design 
space is then computationally searched in this direction it is 
these searches that dominate the computation time A recent 
similarity theory allows certain transonic flows to be calculated 
rapidly from tha base and calibration solutions In this paper 
the application of the similarity theory to design problems is 
eiammed with the coiect of at least partially eliminating the 
costly searches of the design optimization me; hod An eiampla 
of an airfoil design is presented Authoi 
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MTV- 1 SUt*| National Aaionautica and Spaca Adnumetrstion 
A mat Research Can tat Moffatl Field CjM 

CONFERENCE ON MM RESISTANT MATERIALS (FIRS- 
MM: A COMPILATION OF PRESENTATIONS AND 

NNM 

Damatriui A. Kourtidee ad Oct 1S7S BOM p raf» Conf 
hekl at A mat Res Cantar. Moffett Field. calif 19-14 Apt 

1M7M 

(NASA -TM 78523 A 78051 Avail NT1S HC A29/MF A01 
CSCL 13L 

The proceedings of the NASA Fira Resistant Matariala 
Engmeenng (FIRE MENI Program hatd at Amaa Research Cantar 
on April. 13. 14. 1 971 ara laponad Tha purpose of tha conferanca 
wee to diacuaa tha raau.ti of NASA m tha hetd of aircraft fira 
aafary and fira raaiatanl matanata Tha program componanta 
include tha following (II large scale taating. (21 fira toxicology 
(3) polymanc matanata and (41 bibliography ralatad and, or 
ganaratad from tha program For individual titlaa. aaa N78- 12030 
through N79- 12047 


N 78- 12040* I National Aaronautica and Spaca Administration 
Ames Raaaarch Cantar. Moffett Field Calif 

OWRVIIW OF FIMMKN FROM RAM AT AM it M MARCH 
CfNTIR 

Oamatnua A Kourtidaa /n its Conf on Fira Raaatant Matar 
Oct 197M p 247-292 (For primary documant aaa N79- 12029 
03-03) 

Avail NTtS HC A23/MF A01 CSCL 13L 

Tha Amaa Fira man Program • described Tha key alamanta 
of tha program induda (II tha davatopmant and avaluation of 
aircraft intanor composita panala (2) tha tharmochamical and 
flammability characterization of tharnoaat and tharmoplaatic 
raarna and (3) tha evolution of fira raaiat aircraft aaat componanta 
Tha first two ala manta ara praaantad S E S 


N79-12222*! National Aaronautica and Spaca Admmiatration 
Amaa Raaaarch Cantar Moffett Field. Calif 

STRAIN RATI TEMPERATURE BEHAVIOR OF HIGH 
DENSITY POLYETHYLENE IN COMPRESSION 


Linda L Demand and Olag 0 Sharby I Stanford Unnr Calif I 
Nov 1978 10 p rafa 

(NASA TM 78544 A-7679) Avail NTIS HC A02/Mr A01 
CSCL 07C 


The compraasrva atram rata/ tamparatura bahavioi of highly 
linear high density polyethylene waa analyzed m terms of tha 
predictive relations developed for metals and other crystalline 
matanata For attains of 5 percent and above the relationship 
between applied at mm rata dotted epsilon and resulting flow 
stress sigma was found to be dotted epsilon exp times (□ 
sub f/RT) k lug ms sigma sub cl to tha nth power tha left hand 
side is tha activation-energy compensated strain rata where Q 
sui f is activation energy for flow R is gas constant and T is 
tamparatura k is a constant n is tamparatura independent stress 
eiponent a d sigma/sigma sub c is structure compensated st'ess 
A master curve resulted from a logarithmic plot of activation 
energy compensated strain rate versus structure compensated 
stress Author 


NTS 123S3*# National Aeronautics and Spaca Administration 
Amaa Research Cantar Moffett Field Calif 

ON THE MEASUREMENT OF TURBULENT FLUCTUATIONS 
IN HIGH SPEED FLOWS USING HOT WIRES ANO HOT 
FILMS 

Mukund Acharya Nov 1978 20 p refs 

(NASA TM 78536 A 7641) Avail NTIS HC A02/MF A01 

CSCL 200 

A hot wire has a limited life in high spaed wind tunnel 
flows because it is typically subjected to larga dynamic loads 
As a consequence hot films and modified hot wires are frequently 
used for turbulence measurements in such flows However tha 
fluctuation sensitivities of such probes ara reduced because of 
venous factors loading to erroneous results The paper describee 


the results of teats on soma sensors m both subeon 
supersonic boundary -layer Rows A simple technique to dal 
dynamic calibration correction factors for tha aonsrthritiaa 
praaantad 


N 79-19473*0 San Joaa Stats Co* Foundation. CaNf Dept 
of Gaotogy 

A STUDY TO EXAMIM THE FEAM9IUTY OF USING 
SURFACE PENCTRATOAS FOR MHMRAt EXPLORATION 
Ptnaf TacAntaaf Nap art. May 1S77 Dee 19TR 
Alice S Dave and David W Anderson Doc 1S7S 4E p reft 
(Grant NaG 2236) 

Avan NTIS HC A03/MF A01 CSCL OSG 

The feasibany of using penetretor s w earth applications e 
examined Pane l ratot applications m exploration for mineral 
reeourcei only m tummarited. Instrumentation for future 
penal retort is dssenbed Portions of this rep o rt ara incorporated 
into a more aitanahra report ecsmmmg other panatrator 
applications m exploration for fooad fuels geothermal resources 
and m environmental and angmeenng problems, which is to be 
published as a NASA technical pubbcetion G Y. 


N79-147M*! National Aeronautics and Spaca Administration 
Amaa Raaaar c h Cantar. Moffett Field Calif 

A SIMULATOR STUDY OF THE INTERACTION OF PILOT 
WORKLOAD WITH ERRORS. VIGILANCE. ANO DEO 
SI ONE 

H. P Ruffed Smith Jan 1979 SB p refs 

(NASA-TM 78472. A 7354) Avail NTIS HC A04/MF A01 

CSCL 06H 

A full mission simulation of a civil sir transport scenario 
that had two levels of workload waa used to observe the actions 
of tha craws and tha basic aircraft parameters and to record 
heart rates Tha results showed that tha number of errors was 
vary variable among craws but tha mean increased m tha higher 
workload cate Tha increase in errors was not ralatad to nea in 
heart rata but was associated with vigilance times as well as 
the days since tha last Right Tha recorded data also made it 
possible to investigate decision time and decision order These 
also vanad among craws and seamed ralatad to tha ability of 
captains to manage tha resources available to them on tra flight 
deck GG 


NTS ISOM* | National Aeronautics and Specs Administration 
Ames Research Center Moffett Field Calif 

THE ROLE OF TIME HISTORY EFFECTS IN THE FORMULA- 
TION OF THE AIROOYNAMIC8 OF AIRCRAFT DYNAM- 
ICS 

Murray Tobak and Lewis B Schiff in AGARD Oyn Stability 
Parameters Nov 1978 10 p sfs (For primary documant sea 
N79 15061 06 08 1 
Avail NTIS HC A99/MF A01 

Tha scope of any aerodynamic formulation proposing to 
embrace a range of possible maneuvers is shown to be detarmmed 
principally by tha extant to which the aerodynamic indicial 
response is allowed to dapend on tha past motion Starting 
from tha linearized formulation in which the indicial response >s 
independent of tha past motion two successively mors compie 
hensive statements about tha dependence on tha past motion 
are assigned to the indicial response 111 dependence only on 
tha recant past and 12 1 dependenca additionally on a characteristic 
feature of tha distant past Tha first anabies tha rational 
introduction ol nonlinear affects and accommodates a descrip 
lion of the rale dependant •erodynamic phenomena characteristic 
of airfoils m low spaed dynamic stall tha second permits a 
description of th« double valued aerodynamic behavior characters 
tic of certain kinds ol aircraft stall An aerodynamic formulation 
based on tha second statement automatic ally embracing the 
first, may be sufficiently comprehensive to include a larga part 
of the aircraft s possible maneuvers Tha results suggest a favorable 
conclusion regarding the rota of dynamic stability experiments 
in flight dynamics studies Author 
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N7t-1S187*f National Aeronautics sod Space Administration 
Amaa Raeaarch Canter Moffett Field Calif 

FLASH FIRE •ROPEN8ITY AND NIAT-NKLf ASK NATK 
STUDIES OF IMPROVED FINK NKSISTANT MATtNIALS 

Larry L Fawell Dec 197S 46 p 

(NASA- TM 78560 A 7548) Avail NTIS HC A03/MF A01 
CSCL 1 1E 

Twenty ei» improved fire resistant materials wars tested for 
flash-fire propensity and heat release rata properties The tests 
wars conducted to obtain a descriptive index baaed on the 
production of ipnitabte gases during the thermal degradation 
precess and on the response of the materials under a specific 
heat load Author 


NTS- 1 BBSS* f Massachusetts Inst of Tech Cambridge Dept 
of Aeronautics and Astronautics 

VISUALLY INDUCED MOTION IN FUOHT SIMULATION 
Lawrence R Young In AGARD Piloted Aircraft Environ 
Simulation Tech Oct 1978 8 p refs (For primary docu.n*.t 
see N79 15973 07-091 

(Grant NsG 2236 Contract F336 1 6 76 C 00391 
Avail NTIS HCA14/MFA01 CSCL 01 E 

Visually induced yaw (circularvection) resulting from a moving 
wide held presentation and its interaction with vestibular y-*' 
cues generated by base motion is discussed A modal is presented 
for the interaction Between visual and motion cuss in »aw which 
rationalises the high frequency utilization of vestibule, cue- and 
the low frequency use of visual cues to support sustained angular 
velocity The implications for fixed and moving base flight simulator 
design are discussed Similar considerations apply to vuua’-y 
induced linear velocity (lines rvect ion) and interestin'! 3' m- 
metnee in the fore-aft direction are noted Visually induced i*’ch 
and ioll are discussed and modelled m terms of conflic* between 
the visually induced motion and tha information ragardm-, attitude 
based upon graviceptor signals 5.E S 


N78-184S3** National Aeronautics and Space Administration 
Ames Research Canter. Moffett Field C*'if 

A SIMPLIFIED METHOD FOR CALCULATING THE ATMOS 
PHENIC HEATING RATE BY ABSORPTION OF SOLAR 
RADIATION IN THE STRATOSPHERE AND MESOSPHERE 

Tatsuo Sh. mat ski and Is'snd C Hal ml* (Informatics. Inc . Palo 
Alto Calif) Jan 1979 34 p refs 

(NASA TP 1398 A 7557) Avail NTIS HC A04/MF A01 CSCL 
04 B 

Calculations of the atmospheric heating rate by absorption 
of solar radiation by 03 H20 and C02 are reported Tha method 
needs only seven parameters for each molecule and is particularly 
useful for heating calculations in th, ae dimensional global 
circulation models below 80 km Applying the formula to the 
observed distributions of 03 H20 and C02 produces reasonable 
latitudinal and seasonal variations in the heating rate The 
calculated heating rate however, is sensitive to th* global 
distributions of the absorbing gases and uncertainties m th* 03 
distribution above approximately 50 km and the H20 distribution 
below approximately 20 km may seriously affect th* global 
distributions of th* heating rat* in these regions G G 


N79-1970S*f Nation* 1 Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

A CRITICAL REVIEW OF THE LIFE SCIENCES PROJECT 
MANAGEMENT AT AMES RESEARCH CENTER FOR THE 
SPACE LAB MISSION DEVELOPMENT TEST 3 

Robert Helmreich (Texas Umv Austin). John Wilhelm (Texas 
Umv Austin). Tnev* A Tanner ICalifomi* State Umv Hayward). 
Joan E Si* bar (Texas Umv . Austin) and Susan Burgenbauch 
Jan 1979 66 p refs 
(Grant NsG 2065 NCA2 0R290 7051 

(NASA TP 1364 A 7536) Avail NTIS HC A04/MF A01 CSCL 
OSA 

A management study was initiated by ARC (Ames Research 
Canter) to specify Spacelab Mission Development Test 3 activities 


enc problems This report documents the problems encountered 
and ptovidet conclusions and recommendations to protect 
me foment for current end future ARC life sciences protects 
An executtve summary of th* conclusions and recommendations 
is provided The report also addresses breeder issues rsfsvsnt 
o 4 k conduct of future soenfhc missions under the con- 
straints imposed 1 1 the space environment G Y 


W79-167SC*f National Aeronautics and Specs Adminrelration 
Ames Resea. ch Canter Moffett Field Calif Space Science 
Dtv 

ORIGIN AND EVOLUTION OF THE SATURN SYSTEM: 
OBSERVATIONAL CONSEQUENCES 

James 6 Pollack in JPL The Satum System Dec 1978 
p 9-30 refs (For pnmary document see N79-16756 C 911 
Avail NTIS HC A18/MF A01 CSCL 036 

A number of important cosmogonic questions concerning 
the Saturn system can be addressed with a Satum orbrter-dus:- 
probe spacecraft mission These questions include The origin of 
the Saturn system the source of Saturn's excess luminosity 
the mechanism by which the irregular setellrtes were captured 
the influence of Saturn's tarty luminosity on the composition of 
its regular satellites and th* ongm of th* nngt Th* first two 
topics can be studied by measurements made from an entry 
probe into Saturn's atmosphere while the remaining tesues can 
be investigated by measurements conducted from an orbrter 
Background information is provided on these five questions 
describing the cnticsl experiments needed to help resolve them 

GG 


N7B- 16768*f National Aeronautics and Space Administration 
Arnes Research Center Moffett Field. Calif Specs Science 
Div 

PHYSICAL PROPERTIES OF AEROSOLS IN TITAN'S 
ATMOSPHERE AS DEDUCED FROM VISIBLE OBSERVA 
TONE 

Kathy Rages and James B Pollack In JPL Th* Satum System 
Dec 1976 p 149-160 refs (For primary document see 
N79 16758 07 91) 

Avail NTIS HCA18/MFA01 CSCL 038 

Analysis of in* absolute value of Titans albedo and its 
variation with increasing phase angle has yielded constraints c n 
the optical properties and average particle sue of th* aeresdt 
responsible for tha scattering of visible light Th* real index of 
refraction of th* scattering matanal lias within tha range 1 5 
approximate y lass than nr approximately less than 2 0 and I i* 
average particle size is somewhere between 0 2 micrometer 
and 0 4 micromater The amount of limb darkening produced by 
these models leads to an occultation radius of approximately 
2700 km Author 


N78- 18780*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field. Calif 

OUTER PLANET PROBE MISSIONS. DESIGNS AND 
SCIENCE 

Lawrence Colin In JPL Th* Satum System Dec 1978 
p 361-378 (For primary document see N79-16758 07 91) 

Avail NTIS HC A18/MF A01 CSCL 038 

The similarities and differences of atmosphere entry probe 
mission designs and sciences appropriate to certain tolar system 
obiects eta reviewed Candidate payloads for Satum and Titan 
probes are suggested Significant supporting research and 
technology efforts are required to develop mission peculiar 
technology for probe exploration of th* Saturnian system G G 


N7B-18S00*! National Aeronautics and Space Administration 
Ames Research Center Moffett Field Cal if 
SUPERCRITICAL FLOW ABOUT A THICK CIRCULAR ARC 
AIRFOIL 

John B McDevitt Jan 1979 84 p raft 
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(NASA TM 71549 A 76931 Avail NT1S HC A05/MF A01 
CSCl 01A 

The supercritical flow about a biconvex circular-arc airfmi « 
Ming thoroughly documented at Amaa Raaaarch Cantar m order 
to provida experimental taat casaa tuitabla *cr guiding and 
avaluatmg current and future computer code* Tha affocti of 
angle of attack effecta of leading and trailing -edge tphtter piatea. 
additional unataady praaaura fluctuation touffeting) measurements 
and glow-field ahadowgrapha and application of an oil-film 
technique to display separated wake streamlines ware studied 
Computed and measured praaaura distribution* for steady and 
unataady flows, using a recant computer coda representative of 
currant methodology, are compared It was found that the 
numerical solutions era often fundamentally mcoirect m that only 
strong (shock-polar terminology) shocks are captured, whereas 
experimentally both strong and weak shock waves appear 

SES 


N79 16916*# National Aeronautics and Space Administration 
Ames Research Carter. Moffett Field Calif 
EFFECT OF MOISTURE ON THE FATIGUE BEHAVIOR OF 
GRAPHITE ,'EPOXY COMPOSITE LAMINATES 

S V Ramani (Virginia Polytechnic Inst and State Univ. 
Blacksburg i and H G Nelson Jan 1979 49 p refs 
(NASA TM 78548 A 76891 Avail NTIS HC A03/MF A01 
CSCl 110 

The form of the moisture distribution in the specimr n (gradient 
and flat profile) was considered to establish the influence of 
accelerated moisture conditioning on fatigue behavior For the 
gradient specimens having an average moisture content of 
1 4 percent fatigue life was reduced by a factor of 8 at all 
stress levels investigated Corresponding reduction in fatigue life 
for the flat moisture profile specimens at the same average 
moisture content was comparatively smaller being about a factor 
of 5 from the value in dry specimens X-ray radiographic analysis 
of damage accumulation in compression compression fatigue 
revealed interlaminar cracking to be the dominant mode of failure 
responsible for the observed enhanced cyclic degradation of 
moistura conditioned specimens This finding was corroborated 
by the observed systematic reduction in interlaminar shear strength 
as a function of moisture content, which in tum increased the 
propensity for delammation under cyclic compressive loads 
Residual strength measurements on cycled specimens indicated 
significant strength reductions at long lives particularly m moisture 
conditioned specimens JAM 


N79-1S297*# National Aeronautics and Space Administration 
Ames Research Canter Moffett Field Calif 

TRANSIENT SHUTDOWN ANALYSIS OF LOW 

TEMPERATURE THERMAL DIODES 

Richard Williams Mar 1979 21 p refs 
(NASA TP 1369 A 7642) Avail NTIS HC A02/MF A01 CSCL 
200 

The various tharmal diodes available for use in cryogenic 
systems are described Two diode types liquid-trap and 
liquid blockage diodes w«re considered to be the most attractive 
and thermal models were constructed to predict their behavior 
m the reverse mode The diodes which are of similar sue and 
throughput ware also examined experimentally in a parallel test 
setup under nominally identical conditions Then characteristics 
were ascertained in terms of forward-mode and reverse mode 
conductances shutdown times and energies and recovery to 
forward mode opeiation with ethane as the working fluid in the 
temperature range 170 K to 220 K Results show that the 
liquid-blockage diode is the quicker of the two diodes to shut 
down from the forward mod* IB min as opposed to 10 mini 
However the liquid blockage diode has a larger reverse mod* 
conductance which results in a greater overall evaporator 
temperature rise The importance of the relative sue and heat 
inputs to the condenser/ reservoir configuration of tha liquid 
blockage diode and tha evaporator trap configuration for tha 
liquid trap diode are demonstrated Also included are data which 
show the susceptibility of the diodes to recovery to forward mode 
operation Guidelines for ha choice of a particular diode for an 
actual application era given J M S 


N79-18297*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

TIME DEPENDENT LOCAL DENSITY MEASUREMENTS IN 
UNSTEADY FLOWS 

R L McKenna 0 J Monson and R J Fiber gar Feb 1979 
2t p refs 

(NASA TM 78555 A 7720) Avail NTIS HC A02/MF A01 
CSCl 14B 

A laser induced fluorescence technique for measuring the 
relative time -dependent density fluctuations in unsteady or 
turbulent flows is demonstrated Using a 1 5 W continuous wave 
KH + 1 laser measurements have been obtained in 0 1 -mm 
diameter by 1 mm long sampling volumes in a Mach 3 flow of 
N2 seeded with biacatyl vapor A signal amplitude resolution of 
2% was achieved for a detection frequency bandwidth of 10 kHt 
The measurement uncertainty was found to be dominated by 
noise behaving as photon statistical noise The practical limits 
of signal -to- noise ratios have been characterised for a wide range 
of detection frequency bandwidth* that encompasses those of 
interest in supersonic turbulence measurements Author 


NTS- ISMS*# National Aeronautics and Space Administration 
Vmee R aaaarch Center. Moffett Field. Calif 

ROME RECENT PROGRESS IN TRANSONIC FLOW 
COMPUTATION 

William F. Beilhaus In Von Karman Inst for Fluid Dyn 
Computational Fluid Dyn.. Vol 1 1976 122 p rah (For 

primary document see N79- 18943 10-02) 

Avail NTIS HC A19/MF A01 CSCL01A 

Although the development of a finite difference relaxation 
procedure to aohre the steady form of equations of motion gave 
<*rth to the study of computational transonic aerodynamics and 
considerable progress has been made using the small draturbence 
theory, no general analytical solution method yet axwts for 
transonic flows that include three dimensional unsteady, and 
viscous affects Two technique* are described which are useful 
m computational transonic aerodynamics applications The finite 
volume method simplifies the application of boundary conditions 
without introducing the constriction associated with small 
disturbance theory Governing equations are solved in a Cartesian 
coordinate system using a body -oriented and shock onentad mesh 
network Only the volume and surface normal directions of the 
volume elements must be known The other method, configuration 
design by numerical optimisation can be used by aircraft designers 
to dwvelop configurations that satisfy specific geometric perform- 
ance constraints Two examples of airfoil design by numerical 
optimisation are presented A R H 


N79-18962*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

STATUS AND PROSPECTS OF COMPUTATIONAL FLUID 
DYNAMICS 

Dean R Chapman In Von Karman Inst for Fluid Dyn 
Computational Fluid Dyn Vol 2 1976 36 p (For primary 

document see N79 18948 10 02) 

Avail NTIS HC A19/MF A01 CSCL 01 A 

The use and limitations on using computational aerodynamics 
m approximating invtscid linear imriscid nonlinear, vtcous time 
averaged and viscous time dependent flow past airfoils, wings, 
and aircraft .1 reviewed Tha currant status of two- and 
thraa-dimansional time averaged Nsvier Stokes equation is 
discussed and possible applications for the 1980 and 1985 to 
1990 period is protected for three-dimensional applications 

A.R H 


N 79- 1S018*J National Aeronautics and Space Administration 

Amos Research Center Moffett Field. Calif 

OUTER PLANETS PROBE TESTING cIB 

J A Smittkamp (McDonnell Douglas Astronautics Co St Louis 
Mo l M G Grots (McDonnell Douglas Astronautics Co St 
Louis. Mo I and T M Edward* In NASA Goddard Space 
Flight Center Ninth Conf on Space Simulation 1977 p 65 S3 
(For primary document see N79-190I3 10-12) 
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(Contract NAS2 9027) 

Avail NT1S HC A20/MF A01 CSCL 22B 

An atmospheric entry Probe is being developed by NASA 
Amee Raaaarch Cantar (ARC) to conduct tn aitu scientific 
investigations of the outer planets atmospheres A full scale 
engineering modal of an MOAC-E Froba configuration was 
fabric atad by NASA ARC Froof-of-concapt taat validation of tha 
structural and tharmal dsaign is bamg obtamad at NASA ARC 
Tha modal wee tuc c aa a fully tastad for shock and dynamic loading 
and it curran tty in tharmal vacuum tasting G V 


N7S-200M*# National Aeronautics and Spaca Administration 
A mas Raaaarch Cantar. Moffett Field Calif 
PROSPECTS FOR CONFUTING AIRFOIL AEROOYNAMIC* 
WITH REYNOLD* AVI RAGED NAVIS R STOKES COOES 

Gaorga S Darwart and H E Bailey In NASA Langley Rea 
Cantar Advancad Tachnol Airfoil Rat . Vol 1. Ft. 1 1979 

p 119-131 rats (For pnmary documant taa N79-20030 1 1-02) 
Avail NT1S HC A20/MF A01 CSCL 01A 

Tha Reynolds averaged Navter- Stokes aquations are tohrad 
numeric ally lor a variety of transonic airfoil configurations where 
viscous phenomena are important Illustrative examples include 
flows past sensitive geometries. Reynolds number affects, and 
buffet phenomena J M S 


N79-200S1*# National Aeronautics and Space Administration 
Amaa Raaaarch Cantar. Moffett Field. Calif 

CONFUTATION OF TURBULENT NEAR (MAKE FOR 
ABYNNETRIC AIRFOILS 

Gaorga S Darwart Mar 1979 10 p rafs Presented at the 

DEA meeting on Viscous and Interacting How Field Effects. 
Meersburg/ Bodensee. West Germany. 24-26 Apr 1979 
INASA-TM 78581 A 78031 Avail NTIS HC A02/MF A01 
CSCL 01 A 

A numerical procedure for studying the turbulent near waka 
of two dimensional airfoil sections is presented Tha Reynolds 
Navier- Stokes equations ware written for flow about bodies of 
arbitrary geometry and solved on an arbitrary nonunrform 
curvilinear computational mash Eddy viscosity and Reynolds stress 
turbulence transport models era considered Specific examples 
are shown for airfoil section by using an algebraic viscosity modal 
with streamwisa relaxation and tha interactive Reynolds stress 
model S E S 


N 79- 208 8 **# National Aeronautics and Spaca Administration 

Ames Research Center. Moffett Field. Calif 

ADVANCES IN LOCAL AREA. NE SO SCALE MODELING 

Paul R Swan and Young Lae In NASA Goddard Spaca Right 
Cantar 3d NASA Weather and Climate Program Sci Rev 1977 
p 65-59 refs (For pnmary document see N79-20S75 11-47) 
Avail NTIS HC A14/MF A01 CSCL 048 

A two layer, mesoscala boundary layer modal is being 
developed and validated against San Francisco Bay Area 
observational data Author 


N79 309Q3*! National Aeronautics and Spaca Administration 
Ames Research Center. Moffett Field Calif 
STRATOSFHERIC AEROSOLS AND CLIMATIC CHANGE 

Jamas B Pollack and Owen B Toon In NASA Goddard Space 
Flight Canter 3d NASA Weather and Climate Program So 
Rev 1977 p 159 163 rafs (For primary document see 
N79 20575 11-47) 

Avail NTIS HC A14/MF A01 CSCL 04B 

Tha affect of stratospheric aerosols on climate is considered 
using an aerosol model and a radiative convective 1-0 climate 
model Author 


N7B-20B7S*# National Aeronautics and Space ,4stntton. 
Amaa Raaaarch Cantar. Moffatt Field. Calif 

APF LI CATION OF A COUFIED AEROSOL f . JU.TION 
RADIATIVE TRANSFER NOOEL TO CUMATiv) STUDIES 
OF AEROSOLS 

0 B Toon and J S Pollack In NASA Goddard Space Right 
Cantar 4th NASA Weather and Climate Program Sci Rev 1S79 
p 253-267 *aN (For primary document tee N79-20633 11-47) 
Avail NTIS HC A17/MF A01 CSCL 04B 

A sophisticated one dimensional physical -chemical modal of 
tha formation and evolution of stratospheric aerosols was used 
to predict tha sue and number concentration of tha stratospheric 
aerosols as functions of time and altitude following a large 
volcanic eruption increased addition of carbonyl sulfido (OCSI 
or sulfur dioxide IS02) to tha troposphere increased supersonic 
aircraft (SST) flights in the stratosphere, and. large numbers of 
apace shuttle (SS) flights through tha stratosphere A radiative 
convective one dimensional climate sensitivity study, using tha 
reeults of tha aeroaol formation modal, was performed to aseees 
tha ground level climatic significance of these perturbations to 
tha stratospheric aerosol layar Volcanic eruptions and large OCS 
or S02 increases could causa significant climatic changes 
Currently protected SS launches and moderate fleets of SSTs 
are unlikely to upset tha stratospheric aerosol layar enough to 
significantly impact dimata J M S 


N79-20796*# National Aeronautics and Spaca Administration 
Ames Research Cantar. Moffett Field. Calif 

ALTERNATING DIRECTION IMPLICIT METHODS FOR 
PARABOLIC EQUATIONS WITH A MIXED DERIVATIVE 
Richard M Beam and R F Warming Mar 1979 58 p rafs 
(NASA TM 78669 A 7766) Avail NTIS HC A04/MF A01 
CSCL 12A 

Alternating direction implicit (ADI) schemes for two- 
dimensional parabolic aquations with a mixed derivative are 
constructed by using tha class of all A sub 0-stable linear two-step 
methods in conjunction with tha method of approximation 
factorisation The mixed denvatrve is treated with an explicit 
two-step method which is compatible with an implicit A 
sub 0-stable method Tha parameter spaca for which the 
resulting ADI schemes are second order accurate and uncondition 
ally stable is determined Some numerical examples are given 

Author 


N79 20841 *f National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

DETERMINATION OF THE TELLURIC WATER VAPOR 
ABSORPTION CORRECTION FOR ASTRONOMICAL DATA 
OBTAINED FROM THE KUIPER AIRBORNE OB 
8SRVATORY 

E F Erickson. J F Simpson. P M Kuhn INOAA. Boulder. 
Colo I . and L F Steams (NOAA boulder Colo) Apr 1979 
13 p refs 

(NASA TM-78582 A 7805) Avail NTIS HC A02/MF A01 
CSCL 03A 

The amount of tellunc water vapor along the line of sight 
of the Kuiper Airborne Observatory telescope as obtained 
concommitantty on 23 flights is compared with the NASA -Ames 
Michelson interferometer and with the NOAA- Boulder radiome- 
ter A strong correlation between the two determinations exists, 
and a method for computing the atmospheric 'ransmiesion for a 
given radiometer reeding is established G Y 


N79-21307*| National Aeronautics and Spaca Administration 
Ames Research Center M often Field. Calif 

EXPERIMENTS ON THE LARGE SCALE STRUCTURE OF 
TURBULENCE IN THE NEAR-JET REGION 

M A Badri Narayanan and Donald M Kuehn Apr 1979 30 p 

rafs 

INASA TM 78567 A 7756) Avail NTIS HC A03/MF A01 
CSCL 200 

Tha near region of an axisymmetne. turbulent iet was 
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investigated Turbulence quantities. M erell M mean velo c it i es, 
war* measured between 3 and 23 dtam away from «h* notita 
The mean velocity profiles wara similar over moat of this 
dtatanca. whereat tha turbulanc* quantities wara far from 
equilibrium co nditions Across tha jot. tha rat* of large-scale 
turbulanc* vanad considarably. however. a Strouhe* numbar baaad 
on local valocity. the diamatar of tha tat. and tha fraquancy of 
tha large-scale turbulant oscillation ramamad ralatrvafy constant 
Tha formation of tha mtiial instaMity wavas and tha pairing of 
tha vortico* war* examined Turbulant fluctuations war* obser v ed 
only downstraam of tha pairing process Author 


N7B-213M*# Hughes Aircraft Co Culver City. Calif 

EMPLOYMENT MECHANISMS ON PIONSEN VINL S 
PROMS 

W L Townsend. R H Mryakawa. and F. R Meadows In NASA 
Amas Res Cantor The 12th Aaroapaca Mach Symp Apr 
1979 p 143-1 SB (For primary document sea N79-21352 12-37) 
(Contract NAS2-8300) 

Avail NT1S HC A11/MF A01 CSCl 20K 

Deploy man! mechanisms waro developed to position scientific 
instruments during probe descant into tha Venus atmosphere 
Each mechanism includes a provwion for pyrotechnic release of 
tha andosur* door, negator springs ter positive deployment torque, 
and an active damper using a shunted dc motor Tha deployment 
time requirement a under 2 seconds, and tha deployment shock 
must b* less than 100 g's Tha mechanism a completely dry 
•ubheatad and constructed mainly of titanium for high strength 
and high temperature stability Tha macharusm was quatifiad for 
descant decelerations up to S8S g's and for instrument alignment 
up to 940 F The mechanism requirements, the hardware design 
detail*, tha analytical simulations, and tha qualification tasting 
are described J M S 


N 79-21377*1 Hughes Aircraft Co. El Segundo. Catrf 

MAQNITOMETER DEPLOYMENT MECHANISM FOR 
PIONEER VENUS 

William L Townsend In NASA Goddard Spec* Flight Canter 
The 11th Aaroapaca Mach Symp 28 Apr 1977 p 23-33 
(For primary document sea N79-21374 12-37) 

(Contract NAS2-S300) 

Avail NTIS HCA11/MFA01 CSCL 20K 

A three segment. 16-foot boom mechanism was developed 
to deploy magnetometers from the P i oneer Venus orbrtar spinning 
shelf Tha stowage macharusm « designed to contain the 
magnetometers during launch and to deploy these instruments 
by centrifugal force upon pyrotechnic relea s e Unique graphite 
epoxy boom segments are used for a lightweight design with 
sufficient i r ength to withstand a 7 5 g orbit insertion force 
while extended The detailed design ■ des c ribed, along with the 
test methods developed for qualification m a one g field Author 


N79-21 720*| National Aeronautics and Spec* Administration 
Ames Research Canter Moffatt Field Calif 

THE NASA AMES RESEARCH CENTER STRATOSPHERIC 
AEROSOL MOOEL 2 SENSITIVITY STUDIES AND 
COMPARISON WITH OBSERVATORIES 

0 B Toon. R P Turco (R and 0 Associates. Manna del Roy. 
Calif). P Hamill. C S Kiang (National Canter for Atmospheric 
Research), and R C Whitten Apr 1979 70 p refs 
(NASA TP 1383 A 7551) Avml NTIS HCA04/MFA01 CSCL 
04A 

Sensitivity tests wars performed on a one dimensional, 
physical-chemical modal of tha unperturbed stratospheric 
aerosols, and model calculations were compared with observations 
The tests and comparisons suggest that coagulation controls 
the particle number mixing ratio although the number of 
condensation nuclei at the tropopause and tha diffusion coefficient 
at high altitudes are also important The sulfur gas source 
strength and the aerosol residence time are much more important 
than tha supply of condensation nuclei in establishing mesa and 
large panic it concentrations The panicle sue is else controlled 


mainly by gas supply and residence time In situ observations 
of the aeroeoN and laboratory measurements of aerosols, 
parameter* that can provide funher information about the physic* 
and chemistry of the stratosphere and the aerosol* found there 
era provided G Y. 


N7B-21 721*| National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

THE NASA AMES REMARCH CENTER STRATOSPHERIC 
AEROSOL MOOEL 1. PHYSICAL PROCESMS AND 
COMPUTATIONAL ANALOGS 

R. P Turco (R and 0 Associates Manna del Roy. Calif I. P. 
Hamill. 0 8 Toon. R C. Whitten, and C S Kiang (National 
Canter for Atmospheric Research) Apr 1979 100 p ref* 
(NASA TP 1382. A-7532) Avail NTIS HC A06/MF A01 CSCL 
04A 

A time -dependent one -dimensional model of the stratospheric 
iuHate aerosol layer is presented In constructing the modal, a 
wide range of basic physical and chemical processes are 
incorporated in order to avoid predetermining or biasing the model 
predictions The simulation, which extends from the surface to 
an altitude of 68 km. includes the troposphere as a source of 
gases and condensation nuclei and as a sink for aeroeol droplets 
The sue distnbution of aerosol particles is resolved into 25 
categories with particle radii increasing geometrically from 0.01 
to 2 68 microns such that particle volume double* between 
categories Author 


N7S-21SM*| National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

ABSOLUTE MEASUREMENTS OF THE ELECTRONIC 
TRANSITION MOMENTS OF SEVEN BAND SYSTEMS OF 
THE C2 MOLECULE PRO TheeV York Urdu . Taranto 

David M Coop*. Apr 1979 172 „ refs 

INASA-TM 78674; A 7791) Avail .,T1S HC A08/MF A01 

CSCL 20H 

Electronic tranrition moments of seven C2 singlet and 
triplet band systems in the 0 2-12 micron spectral region were 
measured The measurements were mad* m emission behind 
incident shock wavs* m C2H2 argon mixtures Narrow bandpass 
radio matars waro usad to obtain tbaoluta meaauranants of 
thock-axcitad C2 radiation from which absolute electronic 
transition moments arc d- nv-J *w ; .ynthetic spectrum analysis 
New reeutts are reported 'for the Beilik-Ramsev “tuHioe. Swnh 
Deelandres d Aiembuja. Fox-Herzberg. Mulliken and Freymark 
system* Author 


N7S-218S2*| National Aeronautics and Space Ao,u«i. .nation 
Am** Research Cental. Moffatt Field Calif 
VISCOSITY AND THCBMAl CONDUCTIVITY OF MOOEL 
JUPITBB ATMOSPHERES 

C Frederick Hansen Apr 1979 28 p refs 
(NASA TM 78568. A-/775) Avail NTIS HC A03/MF A01 
The viscosity and thsrmal conductivity coefficient ara asti 
matsd for threa modal* of tha stmosphara of Jupiter a heavy 
medal consisting of 22% helium end 78% hydrogen, a nominal 
modal consisting of 1 1% helium and 89% hydrogen, and a light 
modal consisting of pur* hydrogen Tha affect of trace elements « 
neglected Unearned approximations are used for tha transport 
cutfficients of tha mtxturss. these ere found to be in elmoet 
constant ratio to the value* for pure hydrogen independent of 
temperature Short Basic language programs lor computing the 
coefficients are listed Author 


N7S-21I77*| National Aeronautics and Space Administration 
Ames Research Center Moffett Field. Calif 
FIELD MEASUREMENTS OF PENCTRATOR SEISMIC 
COUPLING IN MDIMENTR AND VOLCANIC ROCRS 

Yoeio Nakamura (Taxes Uruv Galveston) Gary V Latham (Texas 
Unnr Galveston) Cliff Frohlich (Texas Umv Galveston) Maxwell 
B Blanchard (Johnson Space Cental Houston Tax ). and Jama* 
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P Murphy Apr 1979 60 p 

(NASA- TM 78672. A 7770) Avail NTIS HC A04/MF A01 
CSCl 038 

Field experiments were conducted to determine how well a 
seismometer installed using i penetrator would be coupled to 
the ground A dry-lake bed and a lave bed were chosen as teat 
sites to represent geological environments of two widely different 
matonal properties At each site, two half-scale penetrator* were 
fired into the ground, a three-component geophone assembly 
was mounted to the eft end of each penetrator. and dummy 
penetrator* were at various distances to generate seismic signals 
These signals were detected by the penetretor-mounted geo- 
phone atsemblv and by a reference geophone assembly boned 
or anchored to surface rock and 1-m Torn the penetrator The 
recorded signals were digitised, and cross-soectral analyses were 
performed to compare the observed signals in terms of power 
spectral density ratio, coherence, and phase difference The 
anatysas indicate that seismometers deployed by penetrator* 
will be as well coupled to the ground as are seismometer* 
metalled by conventional methods for the frequency range of 
interest in earthquake seismology. A R H 


N78 22686*# Ohio Dept o. Economic end Community 
Dtvaloorntot Columbus 

DEVELOPMENT OF A MULTI DISCIPLINARY 8 RTS USSR 
PROGRAM IN TNK STATE OF OHIO. VOLUME 1: 
EXECUTIVE SUMMARY PM Report 

Paul E Saldndge Charles Weber. Gary Schaal (Ohm Oept ol 
Natural Resources:. Carl Wilhelm (ERA). G E Wurelic (Battalia 
Columbus Labe I. J G Stephan (Battalia Columbus Labs I. T. F. 
Ebbert (Battalia Columbus Lab* I. H E Small (Batted* Columbus 
Labs.). J McKeon (Ben Dia Aerospace Systems Dnr I. and N 
Schmidt. Pnnctpal Investigators (Bandix Aerospace Systems Div I 
5 Feb 1977 430 p refs Original contains color imagery 

Original photography may be purchased from the EROS Data 
Canter. Sioux Falls. S 0 57198 ERTS 
(Contract NAS2 2399) 

IE79- 10187: NASA-CR- 158447) Avail NTIS 

HC A19/MF A01 CSCL 06B 

The author has identified the following significant results A 
current uniform land inventory was derived, in part, from LANDSAT 
data The State has the ability to convert processed land 
information from LANDSAT to Oho Capability Analysis Program 
(OCA PI The OCAP is a computer information and mapping system 
comprised of various programs used to digitally store, analyte, 
and display land capabil’ty information More accurate processing 
of LANDSAT data could lead to reasonably accurate, useful land 
allocations models It was feasible to usa LANDSAT data to 
investigate mineral*, pollution land use. and resource inventory 
Desiandres-d Azambuja. Fox-Herzberg. Mulliken. and Freymark 
systems Author 


N78-2281B*f National Aeronautics and Space Administration 
Amea Research Canter. Moffett Field. Calif 

INTRODUCTORY ASSESSMENT OF ORSITING REFLEC- 
TIONS FOR TERRESTRIAL POWER GENERATION 

Kenneth W Billman. William P Gilbreath, and Stuart W Bowen 
Apr 1977 58 p refs 

INASA TM 73230. A 69961 Avail NTlS HC A04/MF A01 
CSCL 10A 

The usa of orbiting mirrors for providing energy to ground 
conversion station* to produce electrical power is shown to be 
a viable cost effective and environmentally sound alternatrv* to 
satellite solar power stations and conventional power sources 
This is accomplished with the usa of very light weight metal 
coated polymeric him* as mirrors which, after deployment at 
800 km. are placed m op* rat. one! orbit and controlled by solar 
radiation pressure Relations are developed showing the influence 
of a number of parameters (mirror altitude, orbit inclination, period, 
mirror sue and number, and atmospheric affects) on the reflected 
insolation that may be received by a ground spot as a function 
of location Some attractive alternative uses of the reflection 
are briefly discussed a* a beneficial ad|uncts to the system 

Author 


N 78- 22888*1 National Aeronautics and Space Administration 
Ames Research Canter. Moffett Field. Calif 

INHOMOGENEOUS MOOCL8 OF THE VENUS CLOUDS 
CONTAINING SULFUR 

Sheldon M Smith. Jama* 8 Pollack. Lawrence P Giver. Jeffrey 
N Cuzzi. and Morns Podolsk ITel-Aviv Umv I Apr 1979 57 p 

ref* 

(KASA-TM-78S58. A 77011 Avail NTIS HC AD4/MF A01 
CSCL 038 

Based on the suggestion that elemental sulfur is re- 
sponsible for the yellow color of Venus, calculations ar* 
compared at 3 4 microns of the reflectivity phasa function of 
two sulfur containing inhomogeneous cloud models with that of 
a homogeneous model Assuming reflectivity observations with 
25% or less total error, comparison of the model calculations 
leads to a minimum detectable mass 6f sulfur equal to 7% of 
the mass of sulfunc acid for the inhomogeneous drop model 
For the inhomogeneous cloud model the comparison leads to a 
minimum detectable mass of sulfur between 17% and 38% of 
the mass of the acid drops, depending upon the actual sue of 
the large particles It is concluded that moderately accurate 
3 4 microns reflectivity observations ar* capable of detecting 
quit* small amounts of elemental sulfur at the top of the Venus 
clouds G Y 


N 78-2X258*1 National Aeronautic* and Space Administration 
Ames Research Canter. Moffett Field. Calif 

A NSW BASIS FOR THE DETERMINATION OF FRACTURE 
TOUGHNESS 

S Barter)** (India*' Inst of Technol I May 1979 49 p refs 

INASA-TM-78692. A 7837) Avail NTIS HC A03/MF A01 
CSCL 20K 

A study is presented which show* that the growth of the 
plastic ton* and the constraint in a compact tension specimen 
depends significantly on specimen width The analysis permits 
the estimation of the contribution of the growth of plastic ton* 
to the deviation from linearity The contribution of the crack 
growth to the deviation from lineanty is evaluated from the 
analysis of a typical R curve data A combination of these two 
analyses enables one to define a very simple procedure for the 
determination of fracture toughness The fracture toughness is 
defined as (ha stress intensity value at which the crack extension 
start* The good agreement between analytical resutta and 
experimental KQ and KIC values determined over a wide rang* 
of thicknesses, widths, and materials justifies the proposed 
procedure* The KIC determined according to this procedure is 
independent of specimen width end such a procedure enhances 
the range of applicability of the K concept to a wider combination 
of configurations and materials Author 


N7G-22S28*# National Aeronautics and Space Administration 
Ames Research Canter. Moffett Field. Calif 
WILDLIFE MONITORING PROGRAM PLAN 
Paul Sebesta and Roger Amo Apr 1979 233 p refs 
(NASA TM-78578. A 7781) Avail NTIS HC A11/MF A01 
CSCL 06C 

A plan for integrating the various requirements for wildlife 
monitoring with modern aerospace technology is presented This 
plan is responsive to user needs recognues legal requirements 
end is based on an evolutionary growth from domestic animals 
and larger animals to smaller more scarce and remote species 
The basis for animal study selection was made from the 1973 
Santa Crui Summer Study on Wildlife Monitoring At techniques 
ar* developed the monitoring and management tasks will be 
interfaced with and eventually operated by the user agencies 
Field efforts, aircraft and satellites, will be supplemented by 
laboratory investigations Sixty percent of the effort will be in 
hardware research and development (satellite technology 
micromimatunzation) and the rest for gathering and interpreting 
date Author 
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N7t 2JNI'| National Aeronautics and Spaca Administration 
Ames Research Cantar. Motfatt Field. Calif 

AN IMPLICIT ALGORITHM PON THt CONSERVATIVE. 
TRANSONIC FULL-POTENTIAL CQUATION WITH EFFEC 
TIVt ROTATtD DIFFERENCING 

Tarry L Holat and John Alban (Santa Clara Unrv Calif ) Apr 

1979 37 p rah 

(Contract NCA2-0R 685 803) 

(NASA TM- 78570) Avail NTIS HC A03/MF A01 CSCL 
01A 

A naw diffarancmg scheme lor tha conaarvatnra full potantial 
aquation which affactivaly aimulataa rotatad differencing is 
prasantad Tha schama was implamantad by an appropriata 
upwind bias of tha density coefficient along coordinate directions 
A fast, fully implicit, approximate fectonzar^i iteration schama 
was than used to solve the resulting difference aquations Solutions 
for a number of traditionally difficult transonic airfoil tost cases 
are prasantad J.A.M 


N79-2606S*f National Aeronautics and Spaca Administration 
Ames Research Cantar. Moffett Field. Calif 
INFRARED RADIATION FROM THE SPACE SHUTTLE 
CONTAMINANT ENVIRONMENT cIS 

J P Simpson and F C Wittebom In AFML Proc of tha 
USAF/NASA Intern Spacecraft Contamination Conf 1978 
p 178-207 rah (For primary document see N7 9 25048 10-12) 
(Contract NAS2 9636) 

Avail NTIS HC A99/MF A01 CSCL 228 

Tha spaca shuttle contaminant environment consisting of 
molecules and particles originating on the Shuttle is considered 
The molecules come from outgassing. cabin leakage, flash 
evaporators and other man-controlled vents, and rocket exhaust 
Particles are thought to come from abrasion, ablation of surfaces, 
dust trapped in cracks, dust from vents and cabin leaks, ice 
particles from improper venting, and droplets of unburned fuel 
The effect of the infrared radiation from molecules and particles 
on a sensitive infrared telkscope is emphasized Infrared spectrum 
of H20 end C02 at fairly high resolution is discussed along 
with the spectrum and sighting frequency of particles spalled by 
micrometeoroids JMS 


N 79- 28342*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

VORTEX SIMULATION OF THREE DIMENSIONAL SPOT 
LIKE DISTURBANCES IN A LAMINAR BOUNDARY 
LAVER 

A Leonard May 1979 14 p refs Presented at 2d Symp on 
Turbulent Shear Flows. London. Engl . 2-4 Jul 1979 
(NASA-TM -78579. A 7789) Avail NTIS HC A02/MF A01 
CSCL 200 

The growth of a turbulent spot in a laminar boundary layer 
as the spot evolves from a localized disturbance in the layer, w 
simulated numerically using a three-dimensional vortex filament 
description of the vorticity field The filaments are marked with 
a sequence of node points which are tracked m a Lagrangian 
reference frame Velocity computation is done by Biot-Savart 
integration Although some discrepancies with experiment appear 
to exist in the near wall region, the gross properties of the 
spot, including the velocities of the leading and trailing edges 
and the velocity perturbations away from the wall, are m good 
agreement with experiment Author 


N7S 28861*1 National Aeronautics end Space Administration 
Ames Research Center. Moffett Field Calif 

INFRARED RECEIVERS FOR LOW BACKGROUND AS- 
TRONOMY INCOHERENT DETECTORS AND COHERENT 
DEVICES FROM ONE MICROMETER TO ONE MILLIMETER 
Final Rep art 

N W Boggess INASA. Washington). L T Greenberg (Aerospace 
Corp IMG Hauser (NASA Goddard Space Flight Center). J 
R Houck (Cornell Umv ). F J Low lArizona Univ ). C R McCreight. 
0 M Rank (California Univ Santa Cruz). P L Richard* (California 


Jnnr . Berkeley) and R Weiss (MIT) Jon 1979 120 p refs 

.NASA TM 78598 A-78741 Avail NTIS HC A06/MF A01 
CSCL 03A 

The status of incoherent detectors and coherent receivers 
over the infrared wavelength range from one micrometer to one 
millimeter Is described General principles of infrared receivers 
are included, and photon detectors, bolometers, coherent 
receivers, and important supporting technologies are discussed 
with emphasis on their suitability for low background astronomical 
applications Broad recommendations are presented and specific 
opportunities are identified for development of improved de- 
vices Author 


N78-2671B*# National Aeronautics and Space Administration 
Amee Research Center. Moffett Field. Cakf 

THE 1S77 INTERTROP1CAL CONVERGENCE ZONE EXPERI- 
MENT 

I. G. Poppoff. ad. W. A Page. ad., and A R. Margozzi. ed 
Jun. 1979 493 p refs 

(NASA TM-78577; A 7780) Avad NTIS HC A21/MF A01 
CSCL 04S 

Data are presented from the 1977 Intertropical Convergence 
Zone (ITCZ) Experiment conducted m the Panama Canal Zone 
in July 1977 Measurements were made deify over a 18-day 
period when the ITCZ moved across the Canal Zone Two aircraft 
(Learfet and U-2) Hew daily and provided data from horizontal 
traverses at several altitudes to 2 1 3 km of ozone, tampeiature. 
pressure, water vapor, aerosols, flixwocarbons. methane, nitrous 
Oxide, mine oxide, and mtnc acid BsMoonsondes flown four times 
per day provided data on ozone, wind fields, pressure, temperature, 
and humidities to altitudes near 30 km Rocketsondes provided 
daily data to altitudes near 69 km Satellite photography provided 
detailed cloud information Descriptions of individual expenmants 
and detailed compilations of all results are provided For indi- 
vidual titles, see N79-267 1 6 through N79 26729 


N79 28717*1 National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

OPERATIONAL ACTIVITIES 

William A Page /n its The 1977 Intertrop Convergence Zone 
Expt Jun 1979 p 5-12 (For pnmary document see N79-28715 
17-47) 

Avail NTIS HC A21/MF A01 CSCL 04B 

A short description of the observational field program as 
earned out in the Canal Zone dunng July 1977 is presented 
The people responsible for organizing the activity and those 
deployed to the Canal Zone, who were responsible for various 
aspects of the field activity (including the expenmants) are listed 
The ozonesonde balloon and rocketsonde launches and the aircraft 
flight track are shown The daily activity schedule dunng the 
16 -day Intart ropicel Convergence Zone study is shown The 
instrument configuration of the U-2 research aircraft used dunng 
the experiment is also shown G Y 


N78-26720*! National Aeronautics end Space Administration 
Ames Research Center. Moffatt Field. Calif 
MEASUREMENT OF NO AND 03 FROM AIRCRAFT: 1877 
TROPICAL CONVERGENCE ZONE EXPERIMENT 

W L Starr. M Loewenstem. and R A Craig In its The 1977 
Intertrop Convergence Zone Expt Jun 1979 p 35-50 (Foi 
primary document see N79-26715 17-47) 

Avail NTIS HC A21/MF A01 CSCL 048 

As part of the Ames Research Center program to explore 
the nature of stratosphere -troposphere exchange processes 
occurring in the Intertropical Convergence Zone simultaneous in 
situ measurements of nitric oxide end ozone mixing ratios were 
made with the Ames stratospheric air sampler SAS 2 The 
SAS 2 is a second generation system it employs four parallel 
sensors and was designed primarily for measurements at altitudes 
of 60.000 ft and above on the U-2 stratospheric research aircraft 
The only modifications required for this study was the addition 
of an air sample flow restrictor Data were obtained with tha 
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SAS 2 system on July 26. 27. 30 end 31. 1977 GontraNy. 
30- min measurements were made at each of six altitudes ranging 
from 4S.000 ft to 70.000 ft. and aaparatad by 6.000 ft 
intervals GY 


NTS 26721*f National Aaronautics and Soaca Administration 
A mas Rasaarch Cantat. Moffatt Field. Calif 

TRACE CONSTITUENT MIXING RATIO* IN THE LOWER 
STRATOSPHERE DURING THE 1*77 IN TER TROPICAL 
CONVERGENCE ZONE EXPERIMENT 

J F Vaddar. C. 0 Boitnott. B J Tyson. E. C Y Inn. and Doan 
Ohara IlFE Corp. Richmond. Calif ) In H s Tha 1977 Intartrop 
Convarganca Zona Expt Jun. 1979 p 51-60 raf (For pnmary 
document sas N79 26715 17-47) 

Avail NT1S HC A21/MF A01 CSCL 04B 

Minor constituants m us atmosphara can play an important 
roll as tracars in atudias of atmoephenc transport and mixing 
Simultaneous measurements of the vertical distribution of trace 
constituants in tha troposphere and lower stratosphere ware 
conducted in tha region of the Intenropical Convergence Zona 
(ITCZ) An effort was made to measure tha mixing ratios of 
selected trace constituents A cryogenic sampling system on board 
a U-2 aircraft was used to acquire whole-air samples and to 
cryogemcalty collect san>ples at 13.7 to 21 3 km Simultaneous 
tropospheric measurements using whole-air sampling canisters 
on board a Laariet aircraft ware also earned out G Y 


N7S-2672S*f National Aaronautics and Space Administration 
Ames Research Canter. Moffett Field. Calif 
STRATOSPHERIC AEROSOLS IN THE INTENTS OP 1C A L 
CONVERGENCE ZONE. PANAMA CANAL ZONE 

Neil H Farlow. Guy V Ferry. Homer Y Lam (LFE Corp . Richmond. 
Calif), and Dannis M Hayes (LFE Corp. Richmond. Calif) In 
its The 1977 Intartrop Convergence Zone Expt Jun 1979 
p 127-144 refs (For primary document see N79-26715 17-47) 
Avail NTIS HC A21/MF A01 CSCL 040 

To investigate whether injection sources of the stratosphenc 
aerosol layer could be detected in the tropical stratosphere, an 
examination of the aerosol vertical and horizontal size distnbution 
around the Intertropical Convergence Zona' (ITCZ) at the Panama 
Canal Zone was performed during the summer of 1977. By 
comparing these data with similar measurements in temperate 
and polar regions, it was hoped to discover variations in particle 
size that would indicate whether a young aerosol is forming 
and entenrtg tha stratosphere at the ITCZ. where the aerosol 
matures, and finally, where it reenters the troposphere The 
methods used in the investigations and tha results obtained from 
the analyses are described G.Y 


N79 26727*| National Aeronautics and Space Admimstretion 
Ames Research Canter. Moffett Field. Calif 

AIRBORNE PRESSURE AND TEMPERATURE MEASURE- 
MENTS OURING THE 1977 INTERTROPICAL CONVER- 
GENCE ZONE EXPERIMENT 

Robert M Munoz In its The 1977 Intertrop Convergence Zone 
Expt Jun 1979 p 153-164 refs (For primary document see 
N79 26715 17-47) 

Avail NTIS HC A21/MF A01 CSCL 04 B 

During the 1977 ITCZ (Intertropical Convergence Zone) 
experiment in Panama two aircraft and numerous balloon-borne 
radiosonde instruments were equipped to measure pressure and 
temperature The experiment was a coordinated effort to evaluate 
the meteorological conditions that prevailed from July 17 
through 31. 1977 A cntical analysis of the data collected on 
one of the aircraft (the Lear |et) operating at altitudes to 
13 000 m for about 2 hr each day dunng most days of the 
experiment is presented The discussion includes a comparison 
of the vertical profiles of potential temperature obtained from 
the Leaqet with those obtained from balloons launchad at Ft 
Sharman Time histones of pressure temperature, and potential 
temperature as observed from the Learjet are also presented 

G Y 


N79-2672S*! National Aeronautics and Space Admimetratioo 
Ames Reeea—.h Center. Moffett Field. Calif 

PRESSURE AND TEMPERATURE MEASUREMENTS PROM 
THE U 2 AIRCRAFT DURING THE 1S77 INTERTROPICAL 
CONVERGENCE EXPERIM9NT 

Jamee F Vedder In its The 1977 Intartrop Convergence Zone 
Expt Jun 1979 p 165-174 ref (For pnmary document see 
N79-2S716 17-47) 

Avail NTIS HC A21/MF A01 CSCL 04B 

For the study of the Intertropical Convergence Zone, the 
aircraft provided pressure and temperature data to supplement 
the radiosonde records The results obtained from the U-2 aircraft 
dunng the six nights of the cryogenic and whole-air sampling 
system cn July 18. 19. 23. 25. 28. and 29. 1977. are 
presented G.Y 


N7S- 27241*| National Aaronautics and Space Administration 
Ames Research Canter. Moffett Field. Calif 

PHOTOSENSITIZED OXIDATION OF UNSATURATED 
POLYMERS 

Morton A. Golub Jun. 1979 22 p refs 
(NASA-TM-78604. A 7891) Avail: NTIS HC A02/MF A01 
CSCL 07C 

The photosensitized oxidation or singlet oxygenation of 
unsaturated hydrocarbon polymers and of their model compounds 
was raviewed. Emphasis was on cw and trans forms of 
1.4-polyieoprene. 1 4-polybutadtene and 1.2-poly(1.4-hexadiane). 
and on 1.4-poly(2.3-dimathy<-1.3-butadiene) The microstructural 
changes which occur in these polymers on reaction with 02-1 
m solution were investigated by infrared H-1 and C-13 NMR 
spectroscopy The polymers were shown to yield allylic hydroperox- 
ides with shifted double bonds according to thi ene mechanism 
established for simple olefins The photosensitized oxidation of 
the above unsaturated polymer exhibited zero order kinetics, the 
relative rates paralleling the reactivities of the corresponding simple 
olefins towards 02-1 Author 


N79-27243*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

EFFECTS OF MOISTURE ON TORSION AND FLEXURE 
PROPERTIES OF GRAPHITE EPOXY COMPOSITES 

H T Sumsion and M J Adamson Jun 1979 27 p refs 
I NASA -TM- 78597 A 7E68) Avail NTIS HC A02/MF A01 
CSCL 1 1 D 

The effects of moisture and temperature on unidirectional 
and multi-ply laminates ot T300/934 and AS/3501 graphite 
epoxy systems were investigated Properties studied were static 
flexure strength, and flexure and torsion fatigue strengths at 
room temperature and at 74 C Specimens with increased moisture 
content showed a reduced static flexure strength, water as the 
test environment had only a negligible influence In flexure fatigue 
and torsion fatigue, the water environment caused somewhat 
reduced league strengths at room temperature and Significantly 
greater degradation in 74 C water The failure mode in all cases 
was i iteHaminar deiammaticn Author 


N79-2S716*| National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

LIFE TESTING OF MALLORY CELLS 

Duane uiugan In NASA Goddard Space Flight Center 11th 
Ann Battery Workshop 1978 p 489 497 (For primary document 
see N79-28669 19 44) 

Avail NTIS HC A23/MF A01 CSCL IOC 

Tests were performed to assess the effects ot storage time 
stnrege temperature vibration discharge rate and temperature 
and capacity of high-rate 0 size, lithium sulfur dioxide cells 
Data from these tests are discussed G Y 


N79 28960*1 National Aeronautics and Space Administration 
Ames Reseerch Center. Moffett Field Calif 

FLUX VECTOR SPLITTING OF THE INVISCID EQUATIONS 
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WITH APPLICATION TO FINITE DIFFERENCE METHOD* 
Joseph L S’eger and R F Warming Jul 1*79 54 p ref* 
(NASA-TM-78605 A 7893) Avail NTIS HC A04/MF AOI 
CSCL 12A 

The conservation -law form of the mvisoid gasdynamic 
aquations has the remarkable property that the nonlinear Hus 
vectors are homogeneous functions of degree one This property 
readily peimits the splitting of flux vectors into subvectors by 
similarity transformations so that each subvector has associated 
with it a specified eigenvalue spectrum As - consequence of 
flux vector splitting, new expl-cit and implicit dissipative finite- 
difference schemes are developed for first -order hyperbolic systems 
of equations Appropriate one-sided spatial differences for each 
split flux vector are used throughout the computational field 
even if the flow is locally subsonic The results of some 
preliminary numerical computations are included Author 


N79- 30146*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

INVESTIGATION OF THE ASYMMETRIC AERODYNAMIC 
CHARACTERISTICS OF CYLINDRICAL BODIES OF 
REVOLUTION WITH VARIATIONS IN NOSE GEOMETRY 
AND ROTATIONAL ORIENTATION AT ANGLES OF ATTACK 
TO 56 DEGREES AND MACH NUMBERS TO 2 
Robert L Kruse. Earl R Keener. Gary T Chapman, and Gary 
Oaser (ARO. Inc Moffett Field Calif ) Sep 1979 98 p 
(NASA-TM- 78533 A-7640) Avail NTIS HC A06/MF AOI 
CSCL 01 A 

Wind-tunnel tests were conducted to investigate the side 
forces and yawing moments that can occur at high angles of 
attack and zero sideslip for cylindrical bodies of revolution Two 
bodies having several tangent ogive forebodies with fineness 
ratios of 0 5 1 5. 2 5. and 3 5 were tested The forebodies 
with fineness ratios of 2 5 and 3 5 had several bluntnesses 
The cylindrical afterbodies had fineness ratios of 7 and 13 The 
model components - tip. forsbody. and afterbody • were tested 
in vanous rotational positions about their exes of symmetry. 
Most of the tests were conducted at a Mach number of 0 25. 
a Reynolds number of 0 32 x 10 to the 6th power, and with 
the afterbody that had a fineness ratio of 7 and with selected 
forebodies The effect of Mach number was determined with 
the afterbody that had a fineness ratio of 13 and with selected 
forebodies at mach numbers from 0 25 to 2 at Reynolds 
number - 0 32 X 10 to the 6th power Maximum angle of 
attack was 58 deg Author 


V7S-9C#44*| National Aeronautics and Space Adm.nistration 
A.TCx Research Center. Moffett Field. Calif 

PROGRAMS FOR CALCULATING CELL PARAME TERS IN 

ELECTRON AND X RAY DIFFRACTION 

George Polkowski (LFE Corp . Richmond. Calif I. K G Snetsmger 

and Neil H Farlow Aug 1979 57 p refs 

(NASA -TP-1529 A-7781) Avail NTIS HC A04/MF A01 CSCL 

13B 

Ten programs for calculating cell parameters from single 
crystal electron diffraction patterns are presented Most of the 
programs, written for use with a programmable desk calculator, 
are also applicable to X-ray diffraction work The programs can 
be used to calculate d-speemgs from electron diffraction plate 
measurements, and to determine cell data (including mterplanar 
angles and zone angles) for all crystal systems A program for 
rhombohedral -hexagonal conversions and one for matching crystal 
data from standards with apparent crystal parameters found in 
diffraction patterns are included Because they allow rapid 
determination of data not present in X-ray listings or stsewhera 
in the literature, the programs facilitate identification of un- 
knowns K L 


N79 31166*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

CONFERENCE ON FIRE RESISTANT MATERIALS A 
COMPILATION OF PRESENTATIONS AND PAPERS 

Demetnus A Kourtides ed and Gerald A Johnson, ed iBoerng 


Com Airplane Co. Seattle. Wash I Jul 1979 287 p Conf 

held in Seattle. 1-2 Mar 1979 

(NASA-CP-2094. A 78941 Avail NTIS HC A13/MF A01 CSCL 
01C 

The proceedings of the NASA IRE Res>stant Materials 
Engineering (FIREMEN) Program held at Boeing Commercial 
Airplane Company. Seattle. Washington, on March 1-2. 1979 
are reported The conference was to discuss the results of research 
by the National Aeronautics and Space Administration in the 
field of aircraft fire safety and fire-resistant materials The program 
topics include the following (1) large-scale testing. (21 fire 
toxicology. 13) polymeric materials, and (4) fire modeling For 
individual titles, see N79-31167 through N79-31183 


N79 31176*# National Aeronautics and Space Administration 

Ames Research Center Moffett Field. Calif 

FIRE RESISTANT AIRCRAFT SEAT PROGRAM 

tarry A Fewell In its Coni on Fire Resistant Mater Jul 
1979 p 135-166 (For primary document see N79-31 166 22-03) 
Avail NTIS HC A13/MF A01 CSCL 01 C 

Foams textiles, and thermoformable plastics were tested to 
determine which materials were fire retardant, and safe for aircraft 
passenger seats Seat components investigated were the 
decorative fabric cover slip covers, fire blocking layer cushion 
reinforcement, and the cushioning layer F 0 S 


N79 31179*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 
ADVANCED RESIN MATRICES FOR COMPOSITES 

Demetrius A Kourtides In its Conf on Fire Resistant Mater 
Jul 1979 p 223-238 (For primary document see N79-31166 
22-03) 

Avail NTIS HC A13/MF A01 CSCL 01 C 

The selection criteria, and the chemical structure of resin 
matrices are given along with the processing conditions for resins 
and laminates F 0 S 


N79-31363*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

THERMAL EXPANSION AND SWELLING OF CURED EPOXY 
4ESIN USED IN GRAPHITE /EPOXY COMPOSITE 

Michael J Adamson Sep 1979 35 p refs 

NASA TM-78610. A-7919) Avail NTIS HC A03/MF A01 

CSCL 1 1D 

The thermal expansion and swelling of resin material as 
nfluenced by variations in temperature during moisture absorption 
<s discussed Comparison measurements using composites 
constructed of graphite fibers and each of two epoxy resin matnees 
are included Polymer theory relative to these findings is discussed 
and modifications are proposed A W H 


N79 3152B*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

A NAVIER STOKES FAST SOLVER FOR TURBULENT 
MODELING APPLICATIONS 

J D Murphy and M W Rubesin Aug 1979 19 p refs 

Presented at AGAHD Conf on Turbulent Boundary Layers Expt 
Theory, and Modeling. Hague. 25-26 Sep 1979 
(NASA TM 78612. A 7936) HC A02/MF A01 CSCL 20D 
A computer program for the solution of the steady Reynolds 
averaged incompressible Navier- Stokes equations that can accept 
a variety of turbulence closu-e models is described The program 
is sufficiently accurate and economical to permit extensive 
comparisons with mean moment data from experiment and should 
provide a useful tool to the turbulence modeler because of the 
generality of the models which can be considered and the econom< 
with which solutions can be obtained Focus is on 0. 1. anT 2 
equation closure models and the computed results are com- 
pared with experiment and with results of boundary layer 
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calculation using the same models These comparisons show 
that flow parameters which are sufficiently savers to provide 
strong tests of higher order closure models are also sufficiently 
severe as to cast doubt on tha results b^eed on classical 
boundary-layer calculations To demonstrate the accuracy and 
speed of the program, parametric studies are presented which 
show the effects of both purely numerical considerations, such 
as mash sue. convergence cntaria. boundary location, etc . and 
physical considoration such as boundary conditions, etc It is 
believed that the present computer code is more general than 
previously available fast solvers No near-wall equilibnum 
assumptions have to be made, as both the mean flow and 
turbulence closure relations are integrated all the way to the 
wall A R.H. 


N7* 32162*if National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

LARGE EDDY SIMULATION OF TURBULENT CHANNEL 
FLOW: ILUA - 4 CALCULATION 

John Kim and Parviz Mom Sep 1979 21 p refs Presented 
st AGARD Symp on Turbulent Boundary Layer. Experiment. 
Theory nd Modelling, the Hague. Netherlands. 24-27 Sep 
1979 

(NASA-TM-78619 A-7952) Avail IITIS HC A02/MF A01 
CSCL 02A 

The three-dimensional time dependent equations of motion 
were numerically integrated for fully -developed turbulent channel 
flow A large scale flow field was obtained directly from the 
solution of these equations, and small scale field motions were 
simuleted through an eddy viscosity mode’ The calculations 
were carried out on the ILLIAC 4 computer The computed flow 
patterns show that the wall layer consists of coherent structures 
of low speed and high speed streaks alternating in the spanwise 
direction ihese structures were absent in the regions eway from 
the wall Hot spots, small localized regions of very large 
turbulent shear stress, were frequently observed The profiles of 
tha pressure velocity-gradient correlations show a significant 
transfer of energy from the normal to the spanwise component 
of turbulent kinetic energy in the immediate neighborhood of 
the wall ( the splattmg effect ) R E S 


N7S-32241*||I National Aeronautics and Space Administration 

Ames Research Canter. Moffett Field. Calif 

MINING AND BENEFICIATION OF LUNAR ORES c»1 

Theodore E Bunch. Richard J Williams INASA Johnson Space 
Center). David S McKay (NASA Johnson Space Canter), and 
David Giles (Rio Amex Corp ) In its Space Resources and Space 
Settlements 1979 p 275 288 refs (For primary document 
see N79 32225 23-12) 

Avail NTIS MF A01 SOD HC CSCL 03B 

The benaficiation of lunar plagioclase and ilmenite ores to 
feedstock grade permits a rapid growth of th« .. :e manufacturing 
economy by maximizing the production rate of metals and oxygen 
A benaficiation scheme based on electrostatic and magnetic 
separation is preferred over conventional schemes, but such a 
schema cannot be completely modeled because benaficiation 
processes are empirical and becauae some properties of lunar 
minerals have not been measured To meet anticipate 1 shipping 
and processing needs, the peak lunar mining rate will exceed 
1000 tons/ hr by the fifth year of operation Such capabilities 
will be best obtained by automated mining vehicles and 
conveyor systems rather than trucks It may be possible to extract 
about 40 kg of volatiles (60 percent H20) by thermally processing 
the less than 20 micron ilmenite concentrate extracted from 
130 tons of ilmenite ore A thermodynamic analysis of an 
extraction process is presented Author 


N76 32266*! National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

RELEASE RATE CALORIMETRY OF MULTILAYERED 
MATERIALS FOR AIRCRAFT SEATS 

L L Fewell Fred Duskin (McDonnell Douglas Aircraft Co . Long 


Beach. Calif I. Howard Spieth (McDonnell Douglas Aircraft Co . 
Long Beach. Calif). Ed Trabold (McDonnell Douglas Aircraft Co , 
Long Beach. Calif ), and J. A Parker Aug 1979 26 p refs 
(NASA-TM 7B594, A-7B66) Avail NTIS HC A03/MF A01 
CSCL 11G 

Multilayered samples of contemporary and improved fire 
resistant aircraft saat materials (foam cushion, decorative fabric, 
slip sheet, fire blocking layer and cushion reinforcement layer) 
were evaluated for their rates of heat release and smoke 
generation. Top layers (decorative fabric, slip sheet, fire block- 
ing. and cushion reinforcement) with glass fiber block cushion 
were evaluated to determine which materials basad on their 
minimum contributions to the total heat releasa of the multilayered 
assembly may be added or deleted Top layers exhibiting desirable 
burning profiles ware combined with foam cushion materials 
Tha smoke and haat release rates of multilayered seat materials 
were then measured at heat fluxes of 15 and 3 5 W/sq cm 
Choices of contact and silicone adhisives for bonding multilayered 
assemblies were based on flammability, burn and smoke 
generation animal toxicity tests, and thermal gravimetric analysis 
Abrasion tests were conducted on the decorative fabric covering 
and slip sheet to ascertain service life and compatibility of 
layers Author 


N7S-33433*itl Nations.' Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

DEVELOPMENTS IN THE COMPUTATION OF TURBULENT 
BOUNDARY LAYERS 

Moms W Rubesm Washington Sep 1979 26 p refs Presented 
at AGARD Symp on Turbulent Boundary Layer - Experiment. 
Theory and Modelling. The Hague. 24-27 Sep 1979 
(NASA-TM-78620. A 7953) Avail NTIS HC A03/MF A01 
CSCL 20D 

Computational techniques nn-hcable to turbulent boundaiy 
layers are classified into solutions of Reynolds-averaged equations, 
in which all the effects of the turbulence are modelled, and 
solutions of three-dimensional, time dependent Navier-Stokes 
equations, in which the large eddies are calculated and only the 
turbulence at scales smaller than the computational mesh spacings 
has to be modelled Current computation costs place engineer- 
ing computations in the first of these categories large eddy 
simulations are appropriate currently for special studies of the 
dynamical processes of turbulence in idealized flow fields It is 
shown that the two methods ere interrelated and that each can 
gain from advances in the other The degree of success of a 
pair of increasingly complex Reynolds stress models to broaden 
their range of applicability is examined through comparisons with 
experimental data for a variety of flow conditions An example 
of a large-eddy simulation is presented compared with experimen- 
tal results, and used to evaluate the models for pressure 
rate-of stram correlations and dissioation in the Reynolds-averaged 
equations Author 
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N7S-10144*||I Ultrasystems Inc Irvine. Calif 

PREPARATION OF LINEAR HYDROXY SUBSTITUTED 
POLYPHOSPHATE NES Final Report 

K L Paciorek T I Ito. and R H Kratzer Oct 1978 40 p 

refs 

(Contract NAS2 84691 

(NASA CR 152182 SN 8275-F) Avail NTIS 

HC A03/MF A01 CSCL 07C 

The synthesis of partially hydroxy substituted phosphazene 
prepolymers amenable to processing into cellular, flexible 
polyurethane foams was investigated Factors determined include 
(1) the environment of the hydroxyl group (2) the ease of the 
hexachlorocyclotnphosphazene polymerization (3) the nature of 
the nonreactive substituents and (4) the mode of introduction 
of the hydroxyl entity The specific approaches taken the rationale 
of the selections made and the results are discussed A R H 


48 


t *» * 


N 79- 10171* f N*ils»n Engineering rid Research. Inc Mountain 
View Calif 

MCTNOOl OF SEPARATION OF VARIABLES IN TURBU 
LfNC* TNtOMV Final Report 
jhunichi Tsuge Oct 197$ 06 p rafa 
(Contract NAS2-9535) 

(NASA-CR 3054 NEAR TR 137) Avail NTIS 

HC A04/MF A01 CSCL 200 

Two schemes of closing turbulent moment aquations era 
proposed both of which make double correlation aquations 
separated into single-point equations Tha first is based on 
neglected triple correlation, leading to an equation differing from 
small perturbed gaadynamic equations where the separation 
constant appears es tha frequency Grid-produced turbulence is 
described m this light as time-independent cytmdrically isotropic 
turbulence Application to wall turbulence guided by a new 
eaymptotic method for the Orr Sommerfold equation reveals a 
neutrally stable mode of essentially three dimensional nature 
The second cloeure scheme is based on an assumption of identity 
of the separated variables through which tnple and quadruple 
correlations ars formed The resulting equation adds, to its 
equivalent of the first scheme, an integral of nonlinear convolution 
in the frequency describing a role due to triple correlation of 
direct energy-cascading Author 


N7B-1M71*f Analytical Decisions Inc . Arlington. Va 

AIMUMINT STUDY OF INFRARED DETECTOR ARRAYS 
FOR LOW BACKGROUND ASTRONOMICAL REMARCH 

a i— —a 

■ W $ t 

K J Ando Aug 1978 98 p refs 
(Contract NAS2 98581 

I NASA-CR- 152 169) Avail NTIS HC AOS/MF A01 CSCL 
03A 

The current state-of-the-art of infrared detector arrays 
am ploying charge coupled devices (CCD) or charge infection 
devices (CIO) readout are assessed The applicability, limitations 
and potentials of such arrays under the low-background 
astronomical observing conditions of interest for SIRFT (Shuttle 
Infrared Telescope Facility) are determined The following are 
reviewed ID monolithic extrinsic arrays. (2) monolithic intnnsic 
arrays: (3) charge infection devices and (41 hybrid arrays G Y 


N 78-12048* | Douglas Aircraft Co. Inc. Long Beach. Calrf 

rruoy TO DIVELOF IMPROVED FIRE RESISTANT 
AIRCRAFT FARM NOE R MAT MATERIALS, THAN 2 FM 
Taahnleal Report. 20 Bap. 1877 10 M 1878 

Fred E Duskm. William H Shook. Edward L Trabofd. and Howard 
H Spwth |1978) 379 p reft 
(Contract NAS2-9337) 

(NASA-CR- 152 184) Avail NDS HC A17/MF A01 CSCL 
01C 

Fire tests are reported of improved materiala in multPayered 
combinations representative of cushion configurations Testa were 
conducted to determine their thermal, smoke, and fire resistance 
cnaractenstics Additionally a source fire consisting uf one end 
c. -half pounds of rewspaper m a tented configuration was 
developed F malty k preiimmar/ seat specification was written 
based upon materials data and general seat design criteria G G 


N7B 121B1*# Boeing Commercial Airplane Co Seattle Wash 

DEVELOPMENT OF AIRCRAFT LAVATORY COMPART 
ME NTS WITH IMPROVED FIRE RESISTANCE CHARACTER 
IST1CS. PHAM 1 FIRE CONTAINMENT TEST OF A WIDE 
BODY AIRCRAFT LAVATORY MOOULE Final Report 

R A Anderson. D B Arnold. G A Johnson and E A Tustin 
Jul 1978 84 p 
(Contract NAS2 8700) 

(NASA CR 152074. D6 44885) Avail NTIS 

HC A06/MF A01 CSCL 1 1 D 

A test was conducted to evaluate the lire containment 
characteristics of a Boeing 747 lavatory module Results showed 
that the fire was contained within the lavatory during the 


3C-mmute test period with the door closed The resistance of 
the lavatory wall and ceilino panels and general lavatory 
construction to bum-through under the test conditions was 
demonstrated Author 


N7B-12772*| Illinois Umv at Urbana-Champatgn. Urbans 
Coordinated Science Lab 

ADAPTIVE ALLOCATION OF DECISION MAKING RE8PCN 
81 Bl Ll TV BETWEEN HUMAN AND COMPUTER IN MULTI 
TASK SITUATIONS Ph D Theeia 

Yee-yeen Chu Sep 1978 150 p refs 
(Grant NsG-22191 

(NASA CR- 157937. T-66) Avail NTIS HC A07/MF A01 CSCL 

09B 

A unified formulation of computer-aided, multi-task, decision 
making is presented Strategy for the allocation of decision making 
responsibility between human and computer is developed The 
plans of a flight management systems are studied A model 
based or the queueing theory was implemented S E S 


N 79-14887*# Arizona Umv . Tucson Engineering Experiment 
Station 

A NEW METHOO FOR DESIGNING SHOCK FREE TRAN 
SONIC CONFIGURATIONS 

H Sobieczky. K-Y. Fung. A R Seebass and N J Yu Jul 
1978 36 p refs Presented at the AIAA 11th Fluid and 
Fflssma Dyn Conf . Seattle. 10-12 Jul. 1978 
(Grant NsG 2112 Contract N00014 78 C-0182. Grant 
AF AFOSR 2964E 76) 

(NaSA-CR- 158063 Paper 78-114; TED-78-04) Avail NTIS 
HC A03/MF A01 CSCL 01A 

A method for the design of shock free supercritical airfoils, 
wings, and three dimensional configurations is described Results 
illustrating the procedure in two and wires dimensions are given 
They include modifications to part of the upper surface of an 
NACA 64A410 airfoil that will maintain shock free slow over a 
range of Mach numbers for a fixed lift coefficient, and *he 
modifications required on pert of the upper turfs'* o! . . it 
wmg with an NACA 64A410 root section to acr i shock ee 
flow While the results are given for inviscid £ ne 
procedures can be employed iteratively with a _ ndary »yer 

calculation in order to achieve shock free viscous designs With 
a shock free pressure field the boundary layer calculation will 
be reliable and not complicated by the difficulties of shock wave 
boundary layer interaction Author 


N7B- *8472*1 Texas Umv Galveston Geophysics Lab 
FIELD MEASUREMENT OF PENETRATOR SEISMIC 
COUPUNG IN SEDIMENTS AND VOLCANIC ROCKS 

Yosio Nakamura. Gary V Latham, and Cliff Frohlich Jan 1979 
62 p refs 
(Grant NsG 2310) 

I NASA-CR- 158081. Contrib-316) Avail NTIS 

HC A04/MF A01 CSCL 08G 

Field expenments were conducted to deiermme experimentally 
now well a seismometer installed using a penetrator would be 
coupled to the ground A dry lake bed and a lava bed were 
chosen as test sites to represent geological environments of 
two widely different material properties At each site, two 
half-scale penetrators were fired into the ground, a three- 
component geophone assembly was mounted to the aft end of 
each penetrator and dummy penetrators wars fired at various 
distances to generate seismic signals The recorded signals were 
digitized, and cross-spectral analyses wars performed to compare 
the observed signals in terms of power spectral density ratio, 
coheience and phase difference The analyses indicate that 
seismometers deployed by penetrators will be as well coupled 
to the ground as are seismometers installed by conventional 
methods for the frequency range of interest in earthquake 
seismology although some minor differences were observed at 
frequencies near the upper limit of the frequency band Author 
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*7* 18878*0 California Umv ., Derkeley 
AETHER DRIFT AMD THE ISOTROPY OF THE UNIVERSE: 
A MEASUREMENT OF ANISOTROPIES IN THE PRIMOR 
DIAL SLACK BODY RADIATION Final Raport. 1 Oct 
1S77 • 30 Sap. YS7S 

Richard A Mullar 23 Fab 1979 *6 p rafa 
(Grant NeG-21251 

(NASA CR-158129 SSL-SER-20-laeue-IO) Avail NTIS 
HC A03/MF A01 CSCL 030 

Thia experiment detected and mapped larges-gn'er-scale 
amaotropiea in lha 3 K primordial black- body radiation with a 
sensitivity of 2x0001k and an angular reaolution of about 
10 dega It measured the motion of the Earth with reapect to 
the diatant matter ot the Umverae (Aether Drift), and probed 
the homogeneity and isotropy of the Universe (the Coamological 
Principle) The experiment used two Oicke radiometers one at 
33 Gi'z to detect the cosmic anisotropy and one at 54 GHz to 
detect anisotropies in the residual oxygen above the detectors 
The system was installed in the NASA-Ames Earth Survey 
Aircraft (U-2). and operated successfully in a senes of flights _ 


N 79-1 BOSS* | Martin Marietta Co>p.. Denver. Colo. 

STUDY OF ALTERNATIVE PROBE TECHNOLOGIES 

•f t « » - - - 

Dec 1977 190 p refs 
(Contract NAS2 963E) 

(NASA -CR- 152242. MCR 77-311) Avail NTIS 

HC AOO/MF A01 CSCL 229 

A number of implied technologies for a deep probe mission 
was examined: i.e.. me that would provide the capability to 
scientrficaltY examine planetary atmospheres at the 1000 bar 
level Conditions imposed by current Jupiter. Saturn, and Uranus 
atmospheric models were considered The myfor thrurt of the 
measurements was to determine lower atmosphere composition, 
even to trace constituents ol one part per btllun Two types of 
instruments having the necessary accuracy to matt tie science 
objectives were considered end integrated into a deep probe 
configuration One deep prU» option that resulted was identified 
as a Minimum Technology Development approach The significant 
feature of this ootion * that only three technology develop menu 
are required to enable the mission, i.e., (1) science instrument 
development. (2) advanced data processing, and (3) external high 
pressure/ thermal insulation It is concluded that a probe designed 
for a Jupiter mission could, with minor changes, be used for a 
Saturn or Uranus mission Author 


N79-1BSS2*! Chicago Umv . Ill 

FAR INFRARED MARS OF THE RIDGE BETWEEN OMC-1 
AND OMC-2 Final Technical Report 

Jocelyn Keene. J Smith. D A Harper. R H Hildebrand, and S 
E. Whitcomb Mar 1979 19 p refs 
(Grant NsG 2261) 

(NASA-CR-1 502351 Avail NTIS HC A02/MF A01 CSCL 
03A 

Dust continuum emission from a 6 ft x 20 ft region surrounding 
OMC-1 and OMC-2 were mapped at 55 and 125 microns with 
4 ft resolution The dominant features of the maps are a strong 
peak at OMC-1 and a ridge of lower surface brightness between 
OMC 1 and OMC-2 Along the ndge the infrared flux densities 
and the color temperature decreases smoothly from OMC-1 to 
OMC-2 OMC-1 is heated pnmanly by several optical and 
infrared stars situatad within or |ust at the boundary of the 
cloud At the region of minimum column density between OMC-1 
and OMC-2 the nee'vy BOS V star NU On may contribute 
significantly to the dust heating Near CMC-2 dust column 
densities are large enough so that, in addition to the OMC 2 
mfrsied cluster, the nonlocal infrared sources associated with 
OMC- 1 and NU Ori can contribute to the busting G Y 


N79 2043S*| Humboldt State Umv Areata. Calif School of 

Natural Resources 

THE APPLICATION OF REMOTE SENSING TECHNOLOGY 
IN NORTHERN CALIFORNIA Sswdanwual Preyeee Repeat. 


Out 1S7S Mar 19/0 

L» irence Fox. Ill, Principal Irr, t:<<pator 1979 43 p ERTS 

(Grant .*0-2341) 

(E79 10108 NASA-CR-1 58 164) Avail HUS 

HC A03/MF A01 CSCL 059 

Thera are no author- Jentifled significant results in this 
report 


N79-21SSE*# Grumman Aerospace Corp . Bei'ipty? N Y 

AN ANALYSIS OF WATER >N GALACTIC INFRARED 
SOURCES USING THE NASA LEAR AIRBORNE OB- 
SERVATORY Final Report. 2 Jen. 1B7S Si Mat 1678 
Lewis L Smith and Theodors Hilgeman Mar 19/9 61 -> 

re* 

(Contract NAS2-86A4) 

(NASA-CR-1 52262. RM 884) Avail: NTIS HC A05/MF A01 
CSCL 03A 

The Mtchelson interferometer system on tne NASA Lear Jot 
Airborne Observatory i described st well •: the data reduction 
procedures The object* observed (standard stars. M stars, a 
nebula, planets, and the moon) ara discussed anc tha observing 
paramatars ara listad for aach flignt data Tha spectre obtained 
from these data flights ere presented, grouped by class of 
hbject ARH 


N79-22137*0 McDonnell-Douglas Astronautics Co St Louis. 
Mo 

OPTIMIZED COST/PERFORMANCE DESIGN METHODOL 
OGY. VOLUME 2: DATA REVIEW AND ANALYSIS 

SOOK 6: COST c10 

In Von Karman Inst for Fluid Dyn Technol of Space Shuttle 
Vehicles. Vol 2 1970 208 p refs (For primary document see N79 
22130 13-121 
(Connect NAS2-5022) 

Avar NTIS HCA22/MFA01 CSCL 22B 

The broad objectives of the study were to gather historical 
cost and performance data, organize and analyze the data so 
that cost estimating relationships could be developed, and evaluate 
several system concepts for space logistics support The primary 
source of historical cost data was the Gemini and Saturn Programs 
anc cost estimating rela'ionships draw extensively on this 
experience A rar ge of reuse concepts were evaluated and 
optimum (least ccat) concepts defined for a variety of program 
options These include venations in such things as crew size 
cargo capacity, program requirements etc for either ballistic or 
lifting body (M2-F2) entry vehicles Author 


N79-236S8*|(I Contiol Data Corp . Minneapolis. Mmr. "esesrch 
and Advanced Design Lab 

STUDIES OF STRATOSPHERIC EDDY TRANSPORT. 1 : THE 
OBSERVED OZONE TLUX BY THE TRANSIENT EDDIES. 
0-30 KM. 2 EDDY DIFFUSION COEFF’CIENTS AND WIND 
STATISTICS. 30 SO KM Final Report. 1 Mr ’*77 30 Sep 

1S7S 

G 0 Nastrom. D E Brown and R W Wilcnx 29 Sep 1S78 
94 p refs 

I Contract NAS2 95781 

INASA CR 158617. AD A065616 AFGL-TR 78-031 1) Avail 
N r IS HC A05/VF A01 CSCL 04, 1 

In Part I Ozonesonda da. a were matched with concomittant 
lewinsonde data to p-ovirte « direct determination of meridional 
flux of ozone by transient eddies Uata a-e from about 25 stations 
in eaftern and western North America western Euron* and 
Japan Results generally confirm *he uxistence of snjm icant 
northward flux. 10-18 km. in wintar/spnng however s'»as of 
significant equatorward flux have been found at high mid-latitudes 
10- 16 km over North America in winter/spring and a‘ all latitudes 
10-18 km, over Japan in spring Fluxes are typ-culiy small in 
summer as well as throughout tha troposphere and throughout 
most of the middle stratosphere Qualitative statements are made 
concerning the relative importance of meen meridional and 
standing eddy fluxet Rocketsunde data 30 60 km 1 96 1 1976 
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•ra th# data base used for the three components of the eddy 
diffusion matnx and circulation statistics Horizontal diffusrvities 
are obtained from the variance of the meridional wind and the 
meridional wind s integral time scale The present results are 
generally smaller than past estimates, presumably because 
temporal venations longer than a month were filtered out in 
this work estimates ci Kyz are based on the tentative assumption 
that ;he diffusivity is proportional to the slope of the isentropic 
surfaces GRA 


N7S 23068*4 Martin Marietta Corp . Denver Coio 

STUDY OF ENTRY AND LANDING PROSES FOR EXPLQRA 
TION OF TITAN Fkvxi Report 
31 Mar 1979 213 p 
(Contract NAS2 9985) 

(NASA CR 152275. MCR 79-512) Avail NT1S 

HC A10/MF A01 CSCL 038 

Saturn s largest moon. Titan, is a totally unique planetary 
body which is certain to yaidl exciting new phenomena Current 
information is lacking in detail to distinguish between a thin 
methane rich atmosphere and a thick nitrogen rich atmosphere 
Therefore, both the thin and thick atmosphenc models were 
used for the study of various Titan probe classes desen bed in 
this report The technical requirements, conceptual design science 
return, schedule, cost and mission implications of three probe 
classes that could be used for exploration of Titan are defined 
The three probe classes were based on a wide range of exploration 
mission possibilities G Y 


N79 24298* f Grumman Aerospace Corp Belhpage N Y 

DEGIGN. FABRICATION AND TEST OF A HYDROGEN HEAT 
PIPE Final Report 

J Alano Feb 1979 76 p refs 
(Connect NAS2 92911 

(NASA CR 1522671 Avail NTIS HC A05/MF A01 CSCL 
200 

Re entrant groove technology was extended to hydrogen heat 
pipes Parametric analyses are presented which optimize the 
theoretical design while considering the limitations of state of trie- 
art extrusion technology The 6063 T6 aluminum extrusion is 
14 6 mm OD with a w»,i thickness of 1 66 mm and contains 
20 axial grooves which surround a central 9 3 mm diameter 
vapor core Each axial groove is 0 775 mm diemeter wath a 
0 33 mm opening An excess vapor reservoir is provided at the 
evaporator to minimize the pressure containment hazard during 
ambient storage Modifications to the basic re entrant groove 
profile resulted in improved overall performance While the 
maximum heat transport capacity decreased slightly to 103 w m 
the static wicking height increased markedly to 4 5 cm The 
heat pipe became operational between 20 and 30 K aflat a 
cooldown from 77 K without any difficulty Steady state 
performance data taken over a 19 to 23 K temperature range 
indicated ID maximum heat transport capacity of 5 4 w m 12) 
static wicking height of 1 42 cm and 131 overall heat pipe 
conductance of 1 7 watts/deg C A R H 


N79 26230*# Celanese Resaarch Co Summit. NJ 
ULTRATHIN METALLIZED PBI PAPER Final Report 

Edward C Cbenevey Dec 1978 48 p 
(Contrect NAS2 9526) 

(NASA CR 152281) Avail NTIS HC A03/MF A01 CSCL 
070 

A study to determine the feesibility of preparing ultrathin 
papers with a target weight of 3 5 g/m squared from pofybenzimid 
azole I PBI) fibnds was undertaken Small hand sheets of target 
weight were fabricated They were light brown lov density 
materials with sufficient strength to be readily handlaable 
Characterization of thesa sheets included strength fold endurance 
thermal gravimetric analysis in sir and nitrogen and pho 
tom crographs Two different batches of PBI fibnds were studied 
and difference* in fabrication performance were noted In neither 
case could target weight papers be prepared .sing conventional 
pipe' making techniques M M M 


N79 29097*# Control Data Corp. St Paul. Minn Resaarch 
and Advanced Design Lab 

FEASIBILITY STUDY FOR A NUMERICAL AERODYNAMIC 
SIMULATION FACILITY: SUMMARY Final Rap on 

N R Lincoln May 1979 24 p 4 Vo! 

(Contract NAS2 98961 

INASA-CR- 1S2288I Avail NTIS HC A02/MF A01 CSCL 

I4B 

Th# Ames Research Cantar of NASA is engaged in the 
development and investigation of numerical method# and computer 
technologies to be employed in conjunction with physical 
experiments, particularly utilizing wind tunnels in the furtherance 
of the field of aircraft and aerodynamic body design Several 
studies, aimed primarily at the areas of development and 
production of extremely high-speed computing facilities wers 
conducted The studies focused on evaluating the aspects of 
feasibility, reliability, costs, and practicability of designing, 
constructing and bringing into affect production of a special 
purpose system An executive summary of the activities for this 
protect is presented in this volume G Y 


N79 26068* » Control Data Corp . St Paul. Minn Research 
and Advanced Design Lab 

FEASIBILITY STUDY FOR A NUMERICAL AERODYNAMIC 
SIMULATION FACILITY. VOLUME 1 Final Report 

N R Lincoln R 0 Bergman. D B Bonstrom. T W Brinkman 
S-H J Chiu. S S Green. S 0 Hanuen 0 L Klein. H E 
Krohn and R P Prow May 1979 826 p refs 4 Vol 
(Contract NAS2 98961 

(NASA CR- 1522871 Avail NTIS HC A99/MF A01 CSCL 
1 4B 

A Numerical Aerodynamic Simulation Facility (NASF) was 
designed for the simulation of fluid flow around three- 
dimensional bodies both in wind tunnel environments and in 
free space The application of numerical simulation to this field 
of endeavor promised to yield economies m aerodynamic and 
aircraft body designs A model for a NASF/FMP (Flow Model 
Processor) ensemble using a possible approach to meeting NASF 
goels is presented The computer hardware and software are 
presented along with the engire design and performance analysis 
and evaluation G.Y 


N79 26089"# Control Data Corp St Paul Minn Research 
a.id Advanced Design Lab 

FEASIBILITY STUDY FOR A NUMERICAL AERODYNAMIC 
SIMULATION FACILITY VOLUME 2: HARDWARE 

SPECIFICATIONS DESCRIPTIONS Final Report 

F M Green and D R Resmck May 1979 474 p 4 Vol 
(Contract NAS2-9896) 

(NASA CR 1522881 Avail NTIS HC A20/MF A01 CSCL 
I4B 

An FMP IFlow Model Processor) was designed lor use in 
the Numerical Aerodynamic Simulation Facility INASFI The NASF 
was developed to simulate fluid flow over three dimensional bodies 
m wind tunnel environments end in free space The facility is 
applicable to studying aerodynamic and aircraft body designs 
The following general topics ara discussed in this volume 
11) FMP functional computer specifications 1 2 1 FMP instruction 
specification 13) standard product system components 
(41 loosely coupled network ILCN) spec'fications/descnption and 
151 three appendices performance of trunk allocation contention 
elimination (trace) method LCN channel protocol and proposed 
LCN unified second level protocol G Y 


N79 26071*# Burroughs Corp Paoli Pa 

NUMERICAL AERODYNAMIC SIMULATION FACILITY 

FEASIBILITY STUDY. EXECUTIVE SUMMARY 

Mar 1979 24 p refs 
(Contract NAS2 9897) 

INASA CR 1522841 Avail NTIS HC A02/MF AOI CSCL 

148 

There were three maior issues examined in the feesibility 
study First the ability of the proposed system architecture to 


support the anticipated workload wot evaluated Second. the 
throughput of the computational engine (the (lew model proceoso'l 
wot studied using real application programs Third, the availability, 
reliability, and maintainability of the system were modeled The 
evaluations were bated on the baseline systems The results 
show that the implementation ol the Numerical Aerodynamic 
Simulate Facility in the form considered would indeed be a 
feasible protect with an acceptable level of risk The technology 
required (both hardware and software) either already exists or. 
in the case of a few parts, is expected to be announced this 
year RES 


N79-2S072*| Burroughs Corp Paoli Pa 

NUMERICAL AERODYNAMIC SIMULATION FACILITY 
FEASIBILITY STUDY Final Report 

Mar 1979 61 S p 
(Contract NAS2 9897) 

(NASA CR- 152285) Avail NTIS HC A99/MF A01 CSCL 

148 

There were three maior issues examined in the feasibility 
study First, the ability of the proposed system architecture to 
support the anticipated workload was evaluated Second the 
throughput of the computational engine (the flow model processor) 
was studied using real application programs Third, the availability 
reliability and maintainability of the system were modeled The 
evaluations were based on the baseline systems The results 
show that the implementation of the Numerical Aerodynamic 
Simulation Facility, in the form considered would indeed be a 
feasible protect with ai. acceptable level of risk The technology 
required (both hardware and software) either already exists or 
m the case of a few parts is expected to be announced this 
year Facets of the work described include the hardware 
configuration soft «are user language and fault tolerance RES 


N7S 27044*||I Cornell Unrv . Ithaca N Y Dept of Astron 
omy 

AIRBORNE INFRARED AND SUBMILUMETER ASTRO 
NOMICAL POLARIZATION MEASUREMENTS AT OIF 
FERENT WAVELENGTHS Fine’ Technical Report. 1 Oct 
1S77 31 Dec. 1S78 

Martin Harwit Jul 1979 7 p refs 
(Grant NsG-2262) 

(NASA CR 1587511 Avail NTIS HC A02/MF A01 CSCL 
C3A 

Because observations of the Kleinmann-Low region of the 
Orion Nebula reveal significant polarization in the wavelength 
range from 1 to 13 micron m. polarization at wavelengths greater 
than 15 micron were investigated Far infrared polarization 
measurements were made of a number of sources using an 
instrument mounted at the bent cassegram focus of the Kuiper 
Airborne Observatory s 90 cm telescope About two hours of 
data were obtained on the Orion Nebula on each of two flights 
and more careful calibration on Jupiter (assumed to be unpolarized) 
were obtained on both nights The data on Orion and Jupiter 
for three filters are presented Possible explanations are suggested 
for reconciling tne high polarization observed by others in 1974 
with the lower values obtained in this study A R H 


N?9-27944*f Rochester Unrv . N Y Dept of Chemistry 

SC Ml CLASSICAL THEORY OF ELECTRONICALLY NON 
ADIABATIC TRANSITIONS IN MOLECULAR COLLISION 

PROCESSES 

Kai S Lam and Thomas F George 1979 83 p refs Presented 
at Proc of the NATO Advanced Study Inst on Semiclasaical 
Methods in Scattering and Spectroscopy 1979 
(Grant NsG 2198 Contract F49620-78 C 0006. Grant NSF 
CHE 77 27826) 

(NASA CR 1687761 Avail NTIS HC A05/MF A01 CSCL 
070 

An introductory account of the semiclassical theory of the 
S-matnx for molecular collision processes is presented, with special 
emphasis on electronically nonadiabatic transitions This theory 


» based on the incorporation of classical mechanics with quantum 
superposition, and in practice makes use of the analytic 
continuation of classical mechanics into the complex specs of 
me domain The relevant concepts of molecular scattering theory 
and related dynamical m odels are described and the formalism 
is developed and illustrated with simple examples • .coll inear 
collision of the A+BC type The theory is then extended to 
include the effects of laser induced nonadiabatic transitions Two 
bound continuum processes collisions! ionization and collision- 
induced emission also amenable to the same general semiclassical 
treatment am discussed ARM 


N79 26470"# Grumman Aerospace Corp Bethpage N Y 
CRYOGENIC THERMAL OIOOE HEAT PIPES Final Report 

J Alano Feb 1979 59 p refs 
(Contract NAS2 7492) 

(NASA CR 1522681 Avail NTIS HC A04/MF A01 CSCL 
200 

The development of spiral artery cryogenic thermal diode 
heat pipes was continued Ethane was the working fluid and 
stainless steel the heat pipe material in all cases The maior 
tasks included (1) building a liquid blockage (blocking onfice) 
thermal diode suitable for the HEPP space flight experiment 

12) building a liquid trap thermal diode engineering model 

13) retesting the original liquid blockage engineering medal and 

(4) investigating the startup dynamics of artery cryogenic thermal 
diodes An experimental investigation was also conducted into 
tne wetting characteristics of ethane/stamless steel systems using 
a specially constructed chamber that permitted in situ observe 
tions G Y 


N79 28643*# Humboldt State Umv Areata Calif Center 
for Community Development 

DEVELOPING AND DEMONSTRATING AN INSTITUTIONAL 
MECHANISM FOR TRANSFERRING REMOTE SENSING 
TECHNOLOGY TO 14 WESTERN STATES USING NORTH 
ERN CALIFORNIA AS THE TEST SITE Final Report. 1 Jun 
1977 - 31 Dec. 1978 

Donna Hankins Principal Investigator 31 Dec 1978 622 p 

refs Original contains imagery Original photography may be 
purchased from the EROS Data Center. Sioux Falls S D 57198 
ERTS 

(Grant NsG 2244) 

(E79 10229 NASA CP 156758 Repl 31 Avail NTIS 
HC A99/MF A01 CSCL 058 

There are no author identified significant results in this 
report 


N79-2S7I0*||I United Technologies Research Center East 
Hartford Conn 

SOLAR SUSTAINED PLASMA/ ABSORBER CONCEPTUAL 
OESiGF. Final Report. 1 Aug 1978 28 Feb 1979 

Richard J Rodgers Nicholas L Krascella and John S Kendall 
Feb 1)79 61 p refs 
(Contract NAS2 10010) 

INAi’A CR 152304 R79 914392) Avail NTIS 

HC m04/MF A01 CSCL 10A 

A space power system concept was evaluated which uses 
concentrated solar energy to heat a working fluid to temperatures 
as high as 4000 K The high temperature working fluid could 
be used for efficient electric power production in advanced 
thermal or magnetohydrodynamic conversion cycles Energy 
absorber configurations utilizing particles or cesium vapor absorber 
material were investigaed Results of detailed radiant heat transfer 
calculations indicated approximately 86 percent of the incident 
solar energy could be absorbed within a 12-cm dia flowing stream 
of gas borne carbon particles Calculated total energy absorption 
in the cesium vapor seeded absorber configuration ranged from 
34 percent to 64 percent of the incident solar energy Solar 
flux concentration ra'ios of between approximately 3000 and 
10 000 will be required to sustain aborber temperatures in the 
range from 3000 K to 4000 K F 0 S 
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NTS 2S142*# Flow Raaaarch. Inc . Kant Weeh 

THI DIRECT NUMERICAL SIMULATIONS OF TNI TUR 

B U LI NT WARIS OF AXISYMMITRIC BOOKS Inaaelm 

Jam** J Riley and Ralph W Metcalf* Mar 1S7I S4 p raft 
I Contract NAS2 98661 

(NASA-CR 152282 RR 136) Avail NTIS ML A06/MF AOI 
CSCL 01 A 

Raaulti of diracl numerical aimulationi of turbulence ara 
compered with both laboratory data and aatf aimilanty theory 
lor tha cat a of tha tuibutant wakaa of towad. amiaymmalnc bodiat 
In general tha agraamant of tha ai mutation raaulta with both 
tha laboratory data and tha aatf aimilanty thaory a good, although 
tha companion* ara hamparod by inadequate procaduraa *or 
initialmng tha numancal simu'itiona Author 


N7S-2S333*# McDonnell Douglas Aatronautici Co . St Lou it 

Mo 

DEVELOPMENT. FABRICATION AND TEST OF A HIGH 
PURITY SIUCA HEAT SHIELD Final Report 

E L Ruaart 0 N t'ranna n and M S Biggs Apr 1976 
120 p raft 
(Contract NAS2 88951 

(NASA CR 152117) Avail NTIS HC A06/MF A01 CSCL 
070 

A highly raflactiva hyparpura (< 25 ppm ion impunties) slip 
caat fused silica hea: shield material developed lor planetary 
entry probes was successfully scaled up Process development 
activities for slip casting large parts included green strength 
improvements casting slip preparation aggragate catting 
strangth. reflectance and tubscale fabrication Successful 
fabrication of a on* half scale Saturn probe (shape and sire) 
heat shieia was accomplished while maintaining th* silica high 
punty and reflectance through tha scale-up process However 
stress analysis of this original aggregate slip cast material indicated 
a small margin of safety (MS - • 4VI using a factor of safety 
of 1 25 An alternate hyparpur* material formulation to increase 
th* strangth and toughness for a greet*' safety margin was 
evaluated Th* alternate material incorporates short hyparpu'* 
silica fibers nto the casting slip The best formulation evaluated 
has a 50% by weight fiber addition resulting m an 80% increase 
•n flexural strength and a 170% increase in toughness over th* 
original aggregate slip cast materials with comparable raflec 
tanc* A W H 


N79 31364*# Boemg Commercial Airplane Co Seattle Wash 
DEVELOPMENT OF AIRCRAFT LAVATORY COMPART 
MENTS WITH IMPROVED FIRE RESISTANCE CHARACTER 
IST1C8 PHASE 2 SANDWICH PANEL RESIN SYSTEM 
DEVELOPMENT Final Report 

R A Anderson D B Arnold and G A Johnson 1979 284 p 
refs 

(Contract NAS2 87001 

INASACR 152120 06 468391 Avail NTIS 

HC A13/MF A01 CSCL 11D 

A NASA 'unded program is described which aims to develop 
a resin system for us* in th* construction of lavatory wall panels 
sidewall panels and ceiling panels possessing flammability smoke 
and gas emission end toxicity IFS&T) characteristics superior to 
th* existing epoxy resin Candidate resins studied were phenolic 
polyimide and bismaleimide Based on the results of a senes of 
FS&T as well as mechanical and aesthetic property tests a 
phenolic resm was chosen as tha Superior material Material 
and process specifications covenng the phenolic ream based 
materials were prepared and a method of rating sandwich panel 
performance was developed A R H 


NTS 33121*# Stanford Univ Calif Guidance and Control 
Lab 

CONTROL SYSTEM OESIONS FOR THE SHUTTLE IN- 
FRARED TELESCOPE FACILITY 

J David Powell Eric K Parsons and Kenneth R Lorell Oct 


1979 59 p ref* 

(Grant NsG-2246) 

(NASA CR 1623211 Avail NTIS HC A04/MF A01 CSCL 
03A 

The stringent pointing and stability requirements of tha Shun I* 
Infrared and Telescope Facility (SURF) are stressed as wall as 
tha demand* that infrared astronomy and th* STiRF m pedicular 
place on th* design of th* pointing system M M M 


JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A79-10162 * Enhanced solar energy options using earth- 

orbiting minors. W P Gilbreath K W Billman (NASA Ames 
Research Canter. Moffett Field. Calif ), and S W Bowen (Beam 
Engineering. Inc. Sunnyvale. Calif.). In Intersociaty Energy Conver 
sion Engineering Conference. 13th. San Diago. Calif.. August 20-25. 
1978. Proceeding,. Volume 2 (A79 10001 0144) Warrendale. Pa.. 
Society of Automotive Engineers. Inc.. 1978. p. 1528 1534. 11 refs 
A system of orbiting space reflectors is described, analysed, and 
shown to economically provide nearly continuous insolation to 
preselected ground sites. producing benefits hitherto lacking in 
conventional solar farms and leading to large reductions in energy 
OOtts for such installation, Free-flying planar mirrors of about 1 sq 
km art shown to be optimum and can be made at under 10 g sq m of 
surface, thus minimising materiel need, and space transportation 
costs Models are developed for botf] the design of such mirrors and 
for th* analysis of expected ground insolation as a function of orbital 
parameters, time and site location. Various application, (agricul 
rural, solar electric production, weather enhancement, etc.) ere 
described. (Author) 


A79-10589 • » Experimental investigation of contamination 

prevention techniques for a cryogemcally cooled telescope in 
earth-orbit. M A Hetrick (Martin Marietta Aerospace Denver. 
Colo.) and C. C Pappas (NASA Ames Research Center. Moffett 
Field. Calif.) In Space Simulation Conference. 10th. Bethesda. Md . 
October 16-18. 1978. Technical Papers iA79 1057601 14) New 
York. American Institute of Aeionautics and Astronautics. Inc.. 
1978. p 87 96 12 refs. Contract No NAS2 981& IAIAA 78 16191 
A one tenth scale model of the Shuttle Infrared Telescope 
Facility (SI RTF ) was constructed to experimentally investigate the 
feasibility of a helium purge system to reduce contamination on 
cryogenic surfaces The on orbit ambient contaminant environment 
was simulated with ion bcjms of N2(*l. 01*1 and H20(*l Helium 
was miected into the model telescope at the simulated plane of the 
primary optics using two techniques a) porous plug, bl nozzle 
Hel.um flow rates and telescope piessures weir varied to determine 
the purge effectiveness against potential contaminants Based on the 
subscale results, a 90% reduction in 0 N2. and H20 at the primary 
optics of the SIRTF can be obtained using 20 K helium with a 
pressure of 00001 tort and a flow late of less than 0 I g-s. (Author) 


A 79 10624 * Steady state vortex line density in turbulent 

He II counterflow R M Ostfimeiei M W C'omai R J Donnelly 
(Oregon University Eugene Ore I. and P Kittcl (NASA Ames 
Reseaich Centei Moffett Field. Calif Oregon University. Eugene 
Orel Physic* 1 Rev-ew Lure'S vol 41 Oct 16 1978 p 1123 1126 
12 iefs NSF Giant No OMR 76 21814 Giant No AF AFOSR 
76 2880C 

We have measured the steady state vortex line density in 
turbulent counte'flow using a second sound burst technique as a 
local probe Contrary io the Vmen theory and previous assumptions 
we find substantial line density mhomoyneity and strong departures 
from the predicted heat current dependence Anomalous hehavior of 
the line density at highei heat currents provides evidence for a new 
secondary flow state (Author I 
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A79 11212 * Tha Pionttr Vanus spacecraft program. S. D 

Dor (man and C. M. Meredith (Hughes Aircraft Co.. Lot Angeles. 
Calif.) International Aeronautical Federation. International Astro 
nautical Congress. 29th. Dubrovnik, Yugoslavia. Oct. IS. 1978. 
Pass'* 78 22 21 p Contract No NAS2«300. 

The Pioneer Venut program consists ol two spacecraft an 
orbiter and a multiprobe Both will arrive at Vanus in early 
December 1978 The orbiter will collect data on the upper 
atmosphere and fields and particles and wilt sense the clouds and 
surface remotely from a 75 deg inclined orbit The multiprobe 
oonsists of a bus. three small probes, and a large probe All five 
objects will enter the Venus atmosphere and will transmit data on its 
characteristics directly to eartn while descending to the surface. The 
development of these spacecraft required the solution of many 
difficult and unique technical problems. (Author) 


A79-11388 ' * An analysis of aircraft requirements to meat 
United States Department of Agriculture remote senang goals. R. D. 
Arno (NASA. Ames Research Center. Applications Aircraft and 
Future Programs Office, Moffett Field, Calif.). In: Conference on the 
Economics of Remote Sensing Information Systems. 1st, San Jose. 
Calif.. January 1921. 1977. Proceedings. (A79 1 1376 01 43) San 
Jose. Calif.. San Jose State University, 1977. p. 261 282. 

The survey needs of the U.S. Department of Agriculture are 
immense, ranging from individual crop coverage at specific intervals 
to general land use classification. The aggregate of all desirable 
resolutions and sensor types applicable to airborne platforms yields 
an annual survey coverage rate equivalent to about 6 times the U.S. 
land area. An intermediate annual survey level equal to the U.S. area 
can meet all currently perceived crop survey needs and provide 
sample imagery over many other resource areas. This decreased 
survey level can be accomplished with one or two high altitude 
aircraft or medium altitude aircraft Survey costs range from about 
25 cents to several dollars per square nautical mile depending 
primarily on resolution requirements and the aircraft used. (Author) 


A791 1503 * Compression of Jupiter's magnetosphere by 

the solar wind. E. J. Smith (California Institute of Technology. Jet 
Propulsion Laboratory. Pasadena. Calif.), R. W. Fillius (California. 
University. La Jolla. Calif ), and J. H. Wolfe (NASA, Ames Research 
Center, Moffett Field. Calif.). Journal of Geophysical Research, vol 
83. Oct 1, 1978. p. 4733 4742. 25 refs. Contracts No. NAS7-100. 
No NAS2 6552 

Simultaneous sets of interplanetary and planetary data obtained 
bv Pioneer 10 and Pioneer 11 are compared with a view toward 
identifying maior changes in the solar wind and their possible 
influence on the Jovian magnetosphere The results are discussed 
relative to variations in magnetopause location, pressure balance at 
the rrjgnetopause, acceleration of energetic trapped radiation, 
plasma density from the response time of the Jovian magnetosphere, 
and time constants of megnetospheric circuit models. A major 
finding is that three out of four cates in which the Pioneers reentered 
the msgnetotneath are the result of time variations associated with 
changing interplanetary conditions. The compressibility of the Jovian 
magnetosphere is enhanced because the field inside the magneto 
pause is not the planetary field but is primarily causad by currents 
inside the magnetosphere, presumably the equatorial current sheet 

SO. 


A 79- 11512 * A time dependent model of the Jovian currant 

sheet. M. G. Kivelson, P. J. Coleman. Jr.. L. Froidevaux. and R L 
Rosenberg (California. University. Los Angeles, Calif.l Journal of 
Geophysical Research, vol 83. Oct 1. 1978, p 4823 4829 27 refs 
Contract No. NAS2 7251 Grants No NsG 7276. No NsG 7295 

Analysis of vector helium magnetometer measurements during 
the Pioneer 10 outbound pass through the Jovian magnetosphere 
reveals that the average location of the near equatorial cuirent sheet 
is a surface whose shape is determined by the velocity at which the 
magnetic perturbations produced by a rotating tilted dipole propa 
gate to large radial distances A model is presented which is a surface 


encircling the planet and rotating rigidly with it. Based on a linear fit 
to the times of the currant sheet crossings, a formula is derived for 
the surface representing the average position of the near-equatorial 
current sheet in the Jovian magnetosphere S.D. 


A 79 11614 * The expected frequency of doublet craters /A 

reply/. V R Oberbeck (NASA. Ames Research Center. Moffett 
Field. Calif.) Icarus, vol 35. Sept 1978, p 450. 451. Reply, p 452. 
453 5 refs. 


A79-1 1633 • Effect of the reaction H02 ♦ 03 yields OH ♦ 

202 on itrato*>heric ozone. R C. Whitten. W. J. Borucki (NASA. 
Ames Research Center. Moffett Field, Calif.). L. A Capone (San Jose 
State University. San Jose. Calif.), and R. P. Turco (R 8i P 
Associates. Marina del Rey. Calif.). Nature, vol. 275. Oct. 12. 1978. 
p. 523. 524 14 refs. 

It is noted that recent measurements of large values of the rate 
coefficient for the reaction NO ♦ H02 yields N02 ♦ OH lead to 
model predictions of excessive amounts of stratospheric ozone This 
letter shows that a recent measurement of the rate coefficient (k2) 
for the reaction H02 + 03 yields OH ♦ 202 largely resolves these 
problems c? excessive stratospheric ozone in models. A two- 
dimensional model of stratospheric trace constituents is used to 
calculate the concentrations of 35 constituents, the results are 
compared with experimental measurements of ozone column densi 
ties. It is found that the model predictions of excess ozone 
abundances diminish significantly when the measured value of k2 is 
employed. F.G.M 


A 79-12083 * Pioneer- Vanus large probe infrared radiometer 

/LIR/ optical system. F. G. Brown. J. Gilland. R Hassig (Ball 
Brothers Research Corp.. Boulder. Colo ), and R W. Boese (NASA. 
Ames Research Center. Moffett Field. Calif.). In Modem utilization 
of infrared technology III Civilian and military. Proceedings of the 
Third Seminar. San Diego. Calif.. August 25. 26. 1977. (A79- 
12067 02 351 Bellingham. Wash.. Society of Photo-Optical Instru- 
mentation Engineers. 1977. p 132 138. Contract No. NAS2 8807 
The LIR (large probe infrared radiometer) instrument has been 
developed for the NASA Ames Research Center for use in the 1978 
Venus Atmospheric Probe Mission The mission objectives are to 
determine the nature and composition of the clouds, the composi 
tion and structure of the atmosphere, and the atmospheric circula- 
tion pattern of the planet Venus. The LIR is a six-channel (3-50 
micron) internally calibrated radiometer which measures the radiance 
difference at plus or minus 45 deg to the horizontal as viewed 
through a single diamond window in the spacecraft The LIR optical 
system consists of a unique arrangement of hollow light pipes which 
optically couple a six element detector /filter array to the spacecraft 
window while mechanically and thermally isolating the array from 
the window's harsh thermal environment A single rotating section 
with a 45 deg bend and containing a collimator alternately views up 
and down through director/extender pipes located adiacent to the 
diamond window Light is transferred from the rotating section to a 
fixed section containing a diamond diffuser to scramble the light 
This minimizes asymmetries and improves channel field of view 
overlap (Author) 


A79 13047 * Isotopic anomalies in tolar system material 

What can they tell us D C Black (NASA. Ames Reseeich Center. 
Space Sciences Div . Moffett Field. Calif ) In The origin of the solar 
system. (A79 1 3026 03 91) Chichester. Sussex. England and New 
York. Wiley -Intetscience, i078. p. 583 596 25 refs 

Three relatively recently discovered anomalies are consideied 
The goal ol isotopic research is to understand what phenomena are 
responsible for the observed isotoprc «.iomalies. and theiebv to 
determine the initial solar system isotopic composition Until 
recently there has been no measured sotopic ratios which could not 
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be understood in the context of nasoneble physicel Of chemical 
pfocesses acting to altei a uniform initial solar isotopic composition. 
This situation changed in 1969 with the discovery by Black and 
fVpm of an unusual neon isotopic composition in certain car- 
bonaceous meteor ies. This unusual composition was later designated 
as Neon E. An unusual or anomalous oxygen isotopic composition 
was discovered by Clayton et al (1973) A magnesium isotopic 
anomaly was discovered by Gray and Comps ton (19741. and Lee and 
Papanastamou (1974). The three isotopic anomalies are discussed, 
emphasising particularly the experimental evidence, possible causes 
for the observed isotopic composition and finally, possible implica 
tions of these anomalies with regard to models of solar system 
formation and evolution G.R 


A79- 13067 * Theoretical study of the photoditsocration of 

HO (3 R L. Jaffa end S. R. Langhoff (NASA, Ames Research 
Center, Computational Chemistry Group. Moffett Field. Calif.). 
Journal of Chemical Physics vol 68. Feb. 15. 1978. p. 1638 1648 
41 refs. 

A study of the UV photodissociation of hypochlorous acid is 
conducted on the basis of ab initio SCF-Ct calculations. These 
calculations show that HOCI has only a single peak in the UV 
photoabsorption spectrum at 220 nm. This result implies that HOCI 
would have a long lifetime for photoditsociation if it were to be 
formed in the stratosphere. The photodissociation products of HOCI 
have been identified as CI+OH, based on an examination of the 
topographies of the excited electronic state potential energy surfaces. 
The results of this study indicate that HOCI could be a significant 
reservoir for stratospheric chlorine. G.R. 


A79-13111 * » Martian atmosphere modeling between 0.4 and 
3.6 microns - Comparison of theory and experiment W G. Egan. W. 
L. Fischbein. T. Hilgeman, and L. L. Smith (Grumman Aerospace 
Corp.. Bethpage. N.Y.). In: Symposium on Planetary Atmospheres. 
19th, Ottawa, Canada. August 16-19. 1977. Proceedings. (A79- 
13101 03-9') Ottawa, Royal Society of Canada. 1978. p. 57-60 10 
refs. Contract No. NAS2-8664. 

A model of the lower atmosphere of Mars has been constructed 
that combines aerosol absorption and scattering with a line-by-line 
analysis of C02 and H20 m a multilayer radiative transfer program. 
Aerosol composition previously interred from the NASA Lear Jet 
Observatory data was used to measure the optical complex indices of 
refraction of appropriate Martian analogs from 0.4 to 2.5 microns. 
The aerosol vertical particle density scale was deduced using the 
Viking camera observations of the soil and sky intensities between 
0.4 and 1.0 microns in comparison with those modeled using a 
multilayer Mie scattering program. A comparison of observed Mars 
atmospheric absorptions was made with those obtained using 
Lorentz. Voigt, and Doppler line profiles in a multilevel model of 
the CO 2 and H20 The Voigt line profile of CO 2 absorption at 
approximately 4976 keysets was then combined in a multilayer 
aerosol model of the Martian atmosphere. An evaluation of the effect 
on the line shape was made using several aerosol loadings (Author) 


A79-13126 * • Thermal structure of Mrs' atmosphere from 
Viking entry measurements. A Seiff (NASA. Ames Research Center. 
Space Sciences Div.. Moffett Field, Calif.). In Symposium on 
Planetary Atmospheres. 19th. Ottawa. Canada. August 16 19. 1977. 
Proceedings. (A79-13I01 03 91) Ottawa. Royal Society of Canada. 
1978. p. 135 140 14 rets. 

An experimental study using accelerometers as well as pressure 
and temperature sensors was carried out for accurate determination 
of the thermal structure of the atmosphere of Mats from nominally 
100-km altitude to the planet surface during atmosphere entry of the 
two Viking landers. A comparison was made with the neutral therma< 
structure above 130 km and with the ion temperatures. Both entries 
exhibited strong temperature fluctuations about the mean, which 
was attributed to thermal tides The mean temperature of the 
atmosphere above the boundary layer was shown to be governed by 


radiative equilibrium, while the radiative boundary layer was 
observed to be 4 km deep. Ion temperatures indicated a structure 
correlated with that of the neutral atmosphere at altitudes up to 160 
km. Thickness of the convective boundary layer was 8.5 km in late 
summer afternoon. S.D. 


A79-13176 * A dispersion relationship governing mcom- 

presaibie wall turbtrfence. S. Tsuge (Nielsen Engineering and Re 
search. Inc., Mountain View. Calif.). In: Structure and mechanisms 
of turbulence II. Proceedings of the Symposium on Turbulence, 
Berlin. West Germany. August 1-5. 1977. (A79-13133 03-34) Berlin, 
Springer-Verlag. 1978. p. 325-336. 10 refs. Contract No NAS2- 
9535. 

The method of separation of variables is shown to make 
turbulent correlation equations of Karman-Howarth ;,’pe tractable 
for shear turbulence as well under the condition of neglected triple 
correlation. The separated dependent variable obeys an Orr- 
Sommerfefd equation. A new analytical merhod it developed using a 
scaling law different from the classical one due to Heisenberg and Lin 
and more appropriate for wall turbulent profiles. A dispersion 
relationship between the wave number and the separation constant 
which has the dimension of a frequency is derived in support of 
experimental observations of wave or coherent tructure of wall 
turbulence. (Author) 


A79-13319* Adaptive coding of MSS imagery. A. Habibi. 

A S. Samulon. G. L. Fultz (TRW Defense and Space Systems Group. 
Redondo Beach. Calil.l. and D. Lumb (NASA. Ames Research 
Center. Moffett Field. Calif ). In NTC '77. National Telecommunica- 
tions Conference. Los Angeles. Calif., December 5-7. 1977. Confer- 
ence Record. Volume 1. (A79-13301 03-32) New York. Institute of 
Electrical and Electronics Engineers. Inc.. 1977. p. 10 2-1 to 10 2-8. 
7 refs. Contract No. NAS2 8394. 

A number of adaptive data compression techniques are con 
sidered for reducing the bandwidth of multispectral data. They 
include adaptive transform coding, adaptive DPCM. adaptive cluster 
coding, and a hybrid method. The techniques are simulated and their 
performance in compressing the bandwidth of Landsat multispectral 
images is evaluated and compared using signa'-to-noise ratio and 
classification consistency as fidelity criteria. (Author) 


A79 13429* Tha albedo of Titan. M Podolak (Tel Aviv 

University. Tel Aviv. Israel) and L Giver (NASA. Ames Research 
Center, Moffett Field, Calif. I. In Space research XVIII. Proceedings 
of the Open Meetings of the Working Groups on Physical Sciences. 
Tel Aviv. Israel. June 7 18. 1977. I A79 13382 03 88) Oxford. 
Pergamon Press. Ltd . 1978. p 463. 464 6 refs 

It is shown that a two layer model of Titan's atmosphere is 
required in order to match laboratory data on methane absorption to 
ground based IR observations of Titan An excellent fit to the 
obseivations is obtained with a model wheie the dust in Titan's 
atmosphere is confined to a region containing 50 m am of methane 
and located above an atmosphere with 1 95 km-am of methane, with 
the amount of dust being the value required for an extinction optical 
depth of 5 at 0.5 micron The surface reflectivity required by this 
model is about 40% to 50%. which •$ typical for both dirty snow and 
clouds The possibility is discussed o* distinguishing between two 
scenarios for the observed surface of Titan (a true surface or lust 
cloud tops) on the basis of limb darkening curves obtained at many 
wavelengths with an orbiting telescope or a flyby mission F G M 


A79 13719 * Electron heating of inflowing interstellar gas. 

F M Wu and D. L Judqr (Southern Calitornra. University, Los 
Angeles. Calif.) Astrophysics! Journal Pan I. vol. 225, Nov. I 
1978. p. 1045 104 9 25 refs Contract No NAS2 6558 

The heating of inflowing interstellar gas by solar electrons is 
calculated In the present work it it assumed that the thermal energy 
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of the electrons is constant with distance from the Sun and that the 
inflowing follows Keplerian trajectories, and the contours of 
:onstant temperature so obtained are given. At a heliocentric 
distance of 1 AU the estimated temperature is 500 K upwind and 
2000 K downwind for hydrogen atoms, and is 240 K downwind end 
100 K upwind for helium. (Author) 


A79-13722 * Temperature an l ionization balance depen- 

dence of O VII line ratios. L. W Acton and W. A. Brown (Lockheed 
Research Laboratories. Palo Alto. Calif.). Astrophysics! Journal, Part 
f, vol. 225. Nov. 1, 1978. p. 1065-1068. 13 refs. Research supported 
by the Lockheed Independent Research Program. Contract No. 
NAS2 9181; Grant No NGR 12 001-075. 

The forbidden-plus-mtersystem to resonance line ratio (G) for 
the heliumlike ion 0 VII is calculated, taking into account cascades, 
blended satellite lines, ana radiative plus dielectric recombination. It 
is noted that G is of particular use for investigating radiative-transfer 
effects and nonequilibrium ionization in the solar corona and that 
the calculations are applicable to a low-density optically thin 
Maxwellian plasma. The temperature dependence of G is considered 
for the cas* of a steady-state equilibrium plasma, and the effect of 
departures from ionization equilibrium on G is examined. It is found 
that G is quite insensitive to temperature over the range from 
600,000 to 6 million K for a steady state plasma, but that 
recombinations may be suppressed or dominant, depending on the 
relative abundance of 0 VIII. for a plasma in which the state of 
ionization is not in equilibrium with the electron temperature. This 
latter effect is shown to be capable of causing large variations in G 
that are dependent on electron temperature. F.G.M. 


A79- 13723 • Radiative transfer of X-rays in the solar 

corona. L. W. Acton (Lockheed Research Laboratories. Palo Alto. 
Calif.). Astrophysics! Journal, Part 1, vol. 225. Nov. 1. 19 7 8. p. 
1069-1075. 27 refs. Research supported by the Lockheed 

Independent Research Program: Grant No. NGR- 12-001-075. 
Contract No. NAS2 9181. 

The problem of resonance scattering of X-ray emission lines in 
the solar corona is investigated. For the resonance lines of some 
helium-like ions, significant optical depths are reached over distances 
small compared with the size of typical coronal features. A general 
integral equation for the transfer of resonance-line radiation under 
solar coronal conditions is derived. This expression is in a form useful 
for modeling the complex three-dimensional temperature and density 
structure of coronal active regions. The transfer equation is then cast 
in a form illustrating the terms which give rise to the attenuation or 
enhancement of the resonance-line intensity The source function for 
helium-like oxygen (O VII) under coronal conditions is computed 
and discussed in terms of the relative importance of scattering. 

(Author) 


■ V79-13728 * Gas flow in the barred spiral galaxy NGC 

5383 J. M. Huntley (NASA. Ames Research Center. Theoretical and 
Planetary Studies Branch. Moffett Field. Cal Astrophysics! 
Journal. Part 2 Letters to the Editor, vol. 22 L Nov 1. 1978, p. 
L101 L105. 20 refs. 

Line-of sight gas velocities calculated from a numerical hydro- 
dynamical model of a barred spiral galaxy are compared with the 
observations and models made by Peterson, Rubin, Ford, and 
Thonnard of the g a - flow in NGC 5383 The hydrodynamical model 
provides a somewhat better fit to the observations of NGC 5383 than 
does their symmetric, warpeddisk model It is argued that the basic 
model appropriate to understanding the gas motions in barred spiral 
galaxies is not circular rotation but rather a characteristic elliptical 
pattern of flow (Author) 


A79-13751 * Axisymmetric disturbances in a disk galaxy. R 

H Miller (NASA. Ames Rest-arch Center, Theoretical and Planetary 
Studies Branch. Moffett Field, Calif Chicago. University. Chicago, 


III.). Astrophysics! Journal. Part I. vol. 226, Nov. 15. 1978. p. 81 86. 
10 reft. Grant No. NCA20R108-801. 

The Lin-Shu dispersion relation, with corrections to match 
experimental conditions and in combination with a quantization 
rule, permits growth rates to be calculated for axisymmetric 
disturbances in an axisymmetric disk of stars. Growth rates calcu- 
lated this way are in reasonable quantitative agreement with recently 
published results from a series of numerical experiments. The 
agreement confirms the physical basis of the theory and demon- 
strates that the theory remains valid even when strained somewhat in 
the application to galactic models. (Author) 


A79- 13830 * H On-board data processing for the IRAS tele- 
scope system. H. Lum (NASA, Ames Research Center, Moffett Field. 
Calif.). 0. Wong (Informatics. Inc.. Palo Alto. Calif.). E. Long (Ball 
Brothers Research Corp., Boulder. Colo.), and P. Neal. American 
Institute of Aeronautics and Astronautics and NASA. Conference on 
'Smart' Sensors. Hampton. Va.. Nov. 14-16. 1978. AIAA Paper 
78 1711. 7 p. 

Onboard data processing has been developed for the Infrared 
Astronomical Satellite (IRAS) telescope system to effectively utilize 
the RF bandwidth and minimize the ground-data processing costs. 
Use of filtering techniques, data deglitching circuits, and data 
encoding algorithms are combined with a microprocessor-controlled 
telescope system to achieve a system dynamic range of 100.000 with 
a noise equivalent flux density of no less than 10 to the minus 19th 
W/sq cm. Extraneous data. e g., noise due to radiation hits, will be 
removed prior to transmission, thereby optimizing ground-data 
processing for the highest sensitivity and reliability. Simulation 
results are presented which demonstrate the advantages gained 
through the use of onboard data processing and illustrate the possible 
merging of these techniques with an array for the future evolution of 
'smart' sensors. (Author) 


A79-13831 * 1 Integrated detector erray preprocessing for 
inhered astronomical applications. C. R. McCreight and H. Lum 
(NASA. Ames Research Center, Moffett Field. Calif. I. American 
Institute of Aeronautics and Astronautics and NASA, Conference on 
'Smart' Sensors Hampton. Va.. Nov. 14-16. 1978. AIAA Paper 
78 1712 8 p. 17 refs. 

On-board preprocessing of astronomical dila from integrated 
infrared detector arrays and discrete detectors will allow increases in 
sensitivity and reductions in costs for observations from cryogenic 
space telescopes. A variety of preprocessing functions for this 
application, which could be implemented either through analog 
on-chip devices or through external microprocessors, is identified. 
Software simulations and laboratory evaluations are underway to 
determine the effectiveness of these preprocessing schemes. (Author) 


A 79 14065 * * Performance comparison of earth and space 

storable bipropellant systems in interplane, <ry missions. H F. 

Meissinger (TRW Defense and Space Systems Group. Redondo 
Beach. Calif ). Deutsche Gesellschaft fur Luft- und Raumfahrt and 
Hermann Oberth-Gesellschaft. Deutscher Luft und Raumfahrt 
kongress. Darmstadt. West Germany, Sept 19-23. 1978. DGLR 
Paper 78-104 31 p 12 refs Contract No. NAS2 8370 

The paper evaluates and compares the performance of earth- 
storable and space-storable liquid bipropellant propulsion systems in 
high-energy planetary mission applications, including specifically 
Saturn and Mercury orbiters, at well as asteioid and comet 
rendezvous missions The discussion covers a brief review of the 
status of space-storable propulsion technology, along with an 
ills, .trative propulsion module design for a three axis stabilized outer 
planet and cometary mission spacecraft of the Mariner class The 
results take revised Shuttle/Upper Stage performance prelections 
into account. It is shown that in some of the missions the 
performance improvement achievable in the ballistic transfer mode 
with space-storable spacecraft propulsion can provide a possible 
alternative to the use of solar electric propulsion. S.D. 
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A79-14598 * Thwmal rearrangements of untatureted poly- 

mart. M. A. Golub (NASA, Ames Research Center. Moffett Field, 
Calif.). (U S Japan Joint Seminar on Elastomers. Akron. Ohio, Oct. 
17-21. 1977.) Rubber Chemistry and Technology, wol. 51. Sept. Oct. 
1978. p. 677 685 27 rah. 

Thermal anaerobic uncatalyzed cydnations and cis-trans isomer 
i rat ions observed in unsaturated hydrocarbon polymers are surveyed. 
Three mam types of cydizations are described. Type I is e radical 
reaction which is caused by chain rupture and gives rise to 
six membered rings, this reaction occurs during pyrolysis of polymers 
with double bonds in a 1.5- or 1. 6-diene configuration. Type II is a 
(2 ♦ 2) thermal cycloaddition of double bonds in certain polymers 
with a l.&diene structure; bicycloheptane structures result. Type III 
is an intramolecular ene reaction. Many polymers containing a 
double bond linking CH units display thermal ds-trans isomerization. 
The common activation energy is approximately 130 kJ/mol. and the 
initial rate constants are lower, for homologous polymers, the greater 
the separation of the carbon-carbon double bonds. M L. 


A79-14944 * The ammonia mixing ratio in Jupiter's strato- 

sphere. D. Goorvitth (NASA. Ames Research Center, Space Sciences 
Div., Moffett Field, Calif.). Icarus, vol 36, Od. 1978, p. 127-132. 22 
refs. 

The paper describes the theory that underlies the model 
calculations which show that the tar infrared bands of ammonia are 
very sensitive to the ammonia distribution above the Jovian 
atmospheric inversion layer. Observation of the J * 5 and J = 6 
ammonia bands at moderate resolution might permit choice between 
a cold trap model or the irreversible uv photodestruction model tor 
the ammonia distribution. The lack of prominent emission cotes in 
the NH3 rotation-inversion lines only implies that the mixing ratio is 
low. The ammonia is uniformly mixed if the inversion temperature is 
low but. at a higher inversion temperat-.re, emission cores will bo 
observed unless the photodissociation is extremely efficient down to 
at least the inversion layer. M.L. 


A79-15106 * Stratospheric aerosols and climatic change O. 

B Toon and J. B Pollack (NASA. Ames Research Center, Moffett 
Field. Calif.). In Joint Conference on Sensing of Environmental 
Pollutants. 4th. New Orleans. La November 611, 1977. °rcceed- 
mgs. (A79-15023 04-45) Washington. D C.. American Chemical 
Society. 1978, p. 681. 682. 7 refs. 

Stratospheric sulfuric acid particles scatter and absorb sunlight 
and they scatter, absorb and emit terrestrial thermal radiation. These 
interactions play a role in the earth's radiation balance and therefore 
affect climate. The stratospheric aerosols are perturbed by volcanic 
infection of S02 and ash. by aircraft infection of S02. by rocket 
exhaust of AI203 and by tropospheric mixing of particles and 
pollutant SO 2 and COS. In order to assess the effects of these 
perturbations on climate, the effects of the aerosols on the radiation 
balance must be understood and in order to understand the radiation 
effects the properties of the aerosols must be known. The discussion 
covers the aerosols' effect on the radiation balance. It is shown that 
the aerosol size distribution controls whether the aerosols will tend 
to warm or cool the earth's surface. Calculations of aerosol 
properties, including size distribution, for various perturbation 
sources are earned out on the basis of an aerosol model Calculations 
are also presented of the climatic impact of perturbed aerosols due to 
volcanic erjptions and Space Sh ittle flights. (Author) 


A79-15107 * Properties of the stratospheric aerosol layer 

studied with a one-dimensional compjter model R P Turco (R & D 
Associates. Marina del Rey, Calif ), O B Toon (NASA. Ames 
Research Center, Moffett Field, Calif . Cornell University. Ithaca. 
N.Y.). R. C. Whitten (NASA. Ames Research Center, Moffett Field. 
Calif ), P Hamill (Universidad Catolica. Caracas. Venezuela), and C 
S Kiang (National Center for Atmospheric Research, Boulder, 
Colo.) In Joint Conference on Sensing of Environmental Pollutants, 
4th. New Orleans. La , November 6 11. 1977, Proceedings (A79 


15023 04 45) Washington. D.C.. American Chemical Society. 1978. 
p. 683 688. 38 reft. 

Aerosol particle effects are often neglected in theoretical studies 
of stratospheric phenomena. In reality, the particulate matter 
normally found above the tropopause may influence the terrestrial 
radiation balance, catalyze heterogeneous chemical interactions, and 
serve as a tracer of atmospheric motions The paper proposes a 
one-dimensional model of the stratospheric aerosol layer, and it is 
used to compare aerosol theory with observational data. The model 
considers gaseous sulfur photochemistry and the physical aerosol 
processes of nucleation. coagulation, sedimentation, and diffusion. 
Calculations of the effects ~n the aerosol layer of stratospheric 
injections of aluminum oxide particles by Space Shuttle engines and 
of sulfur dioxide molecules by volcanic activity are performed. The 
relation between measured aerosol variability and changes m strato- 
spheric air temperatures and vertical transport rates are discussed. 

(Author) 

A79- 15220 * Spectral studies of SiCI4 ♦ N20 ♦ A r and SiH4 

♦ Ar mixtures in a shock tube in 160-550 nm range. C. Park and T 

Fujiwara (NASA. Ames Research Center. Moffett Field, Calif.). In: 
Shock tube and shock wave research; Proceedings of the Eleventh 
International Symposium. Seattle. Wash., July 11-14. 1977. (A79- 
15207 04 34) Seattle. Wash.. University of Washington Press. 1978. 
p. 148 155. 16 rets. 

Gases containing SiO. Si02. SH. and Si2 were produced in the 
reflected shock region of a shock tube by heating SiCI4 + N20 ♦ Ar 
and SH4 + Ar mixtures with shock waves Spectral absorption 
characteristics were measured in the 166550 nm wavelength range 
and in the 28063600 K temperature range and compared to 
calculated values. The sums of the squares of electronic transition 
moments at equilibrium separation were derived. It was found that 
absorption by S02 and other known bands of SiO. SH. and Si2 
were too weak to be measured. The cross section of absorption by a 
continuum, believed due to SiH, varied from 2.5 x 10 to the -17th sq 
cm at 280 nm to 1.6 x 10 to the - 1 8th sq cm at 440 nm. S.C.S. 


A79-15225 * Stratospheric-related research using the rfsocfc 

tube. D. M. Cooper. C. Par'., ar.d C. A. Boitnott (NASA. Ames 
Research Center, Moffett Field. Calif.). In: Shock tube and shock 
wave research. Proceedings of the Eleventh International Sympo- 
sium. Seattle. Wash., July 11-14, 1977. (A79- 15207 04-34) Seattle. 
Wash.. University of Washington Press. 1978. p. 193-199. 20 refs. 

The capabilities of shock tubes used in stratospheric-related 
research are considered, and the results of three independent shock 
tube research projects are reported. The studies arc concerned with 
the evaluation of stratospheric ozone depletion. In the first experi 
ment, photoabsorption cross sections of Freon 11 and 12 at 
stratospheric temperatures were measured using rarefaction waves. In 
the second experiment, reaction-rate coefficients were determined 
from measurements made behind reflected shock waves. In the third 
expenmen*. electronic-transition moments of the 02 Schumann- 
Runge system and the A2Pi-X2Pi system of CIO were deduced from 
intensity measurements made behind the incident shock M L 


A79- 15252 * A new look at performance capabilities of 

arc -driven shock tubes. R E. Dannenberg (NASA. Ames Research 
Center, Moffett Field. Calif.). In Shock tube and shock wave 
research. Proceedings of the Eleventh International Symposium. 
Seattle. Wash,. July 11-14. 1977. (A76 15207 04 34) Seattle. Wash.. 
University of Washington Press. 1978. p. 416431 25 refs. 

High shock tube velocities simulating Jovian entry have been 
achieved w th arc-driver operation using a method of tailoring 
electrical circuit impedance to arc plasma impedance The concept of 
impedance matching also prescribes a requirement for minimum 
electrical capacitance The technique of developing the strongest 
shock generating capability for an arc driver system with the least 
total energy is discussed Several programs using the shock tube for 
developmental research in energy and industrial applications are 
outlined. (Author) 
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A79-15801 * Reservoirs of atmospheric chlorine Prospects 

foe HOCI revisited S. S. Prasad (California Institute nf Technology. 
Jet Propulsion Laboratory. Pasadena. Calif.), R. L. Jaffa, R. C. 
Whitten (NASA. Ames Research Center. Moffett Field. Calif.), and 
R. P. Turco (R & D Associates. Marina del Rey. Calif.) Planetary and 
Space Science vol 26. Nov. 1978. p. 1017- 1026. 28 refs. Contract 
No NAS7 100. 

Possible effects of HOC) aeronomy in the terrestrial stratosphere 
are reexamined. Chemical kinetics data tot HOCI are analyzed which 
aie required in aeronomical studies, and the possible role of HOCI as 
a reservoir of atmospheric chlorine is evaluated. Chemical production 
and loss of HOCI in the stratosphere is considered, along with 
photolysis of HOCI and prospects for HOCI as an inert chlorine 
reservoir It is shown that a recent theoretical calculation of the 
HOCI photodissociation cross section suggests this species as a 
possible significant reservoir of atmospheric chlorine, but that the 
theoretical calculations are in sharp disagreement with some experi- 
mental measurements. Laboratory and atmospheric experiments to 
clarify the uncertainties of HOCI aeronomy are proposed. F.G.M. 


A7 91 5984 ’ Low background focal plane array lasting in 

'.he far infrared E J. Iuf*r (NASA. Ames Research Center. Moffett 
Field, Calif.). In: Utilizat >n of infrared detectors: Proceedings of the 
Seminar. Los Angeles. Calif.. January 16 18. 1976 (A79-15978 04- 
36) Bellingham, Wash.. Society of Photo-Optical Instrumentation 
Engineers. 1978. p. 52-56 

A new long-wavelength infrared test facility is being developed 
to conduct proof-of-performance tests of focal plane arrays for the 
Infrared Astronomical Satellite (IRAS) telescope. This facility is 
believed to be unique in that it will calibrate full-sired ir.«y> 
designed for the 5-120-micron region of the IR spectrum under 
srmulated spaceflight conoitions and at background levels as low as 8 
million photons sq cm-see Most of the tests will be performed in a 
main test chamber which contains a liquid helium shroud, blackbody 
sources, an arrangement to simulate rodiacal background, and spot 
scanning optics. A noncontaminatmg high vacuum pumping system 
will be used to evacuate the chambei prior to cooldown to prevent 
molecular depostion All housekeeping and focal plane signal 
outputs are multiplexed, digitized, and transmitted on high-speed 
data lines to a POP 11/70 computer The computer provides 
real-time displays on a color CRT terminal and stores data for 
subsequent reduction and hard copy output. An overview of the 
conceptual design and performance specifications of the test facility 
are given. (Author) 


A79-15986 * Infrared Astronomical Satellite /IRAS/ and 

Shuttle Infrared Telescope Facility /SIRTF/ • Implications of 
scientific obiectives on focal plane sensitivity requirements C. R. 

McCreight. R. G. Walker, and F. C. Witteborn (NASA, Ames 
Research Center. Moffett Field. Calif.). *n: Utilization of infrared 
detectors. Proceedings of the Seminar, Lc Angeles, Calif.. January 
16-18, 1978. (A79-1 5978 04 35) Bellingham. Wash., Society of 
Rioto-Optical Instrumentation Engineers. 1978, p. 06 74 13 refs. 

The full potential of infrared astronomy can be realized only 
through observations made with space based telescopes cooled to 
cryogenic temperatures. The paper outlines the scientific mission, 
system description, and focal plane requirements for two cryogenic 
telescopes the Infrared Astronomical Satellite (IRASI and the 
Shuttle Infrared Telescope Facility (Si RTF ). IRAS, a 60-cm super 
fluid-helium-cooled telescope system, will perform a oneyear 
8120-micron IR sky survey it will piovide results of high reliability 
and sensitivity, produce the first complete survey data for the 
30- 12(7micron region, and fill in missing portions (spectrally and 
spatially) of previous surveys short of 30 microns its focal plane 
jssembly is being designed to approach background limited perfor- 
mance with an array of 62 discrete detectors. The SIRTF design will 
allow detailed follow-up studies in the 1 1000 micron range with a 
116 160-cm observatory -class instrument. The Shuttle sortie capab.l 
>tv introduces the unique SIRTF concept of an easily refurbishable 
or replaceable focal plane instrument complement in an orbiting 
cryogenic telescope S.D. 


A79- 16988 * Infrared detector performance ut the Shuttle 

Infrared Telescope Facility /SIRTF/. S. G. McCarthy and G. W. 
Autio (Hughes Aircraft Co., Culver City. Calif.). In: Utilization of 
infrared detectors; Proceedings of the Seminar. Los Angeles, Calif., 
January 16-18. 1978. (A79- 15978 04 35) Bellingham. Wash.. Society 
of Photo-Optical Instrumentation Engineers. 1978, p. 81 88 8 reft. 
Contract No. NAS2 8494. 

The limitations imposed on infrared detectors for SIRTF are 
quite different from those imposed on ground-based, balloon-borne, 
or aircraft -borne systems. The paper examines the limitations and 
provides performance predictions corretpopding to SIRTF condi- 
tions. Detector parameters typical of an infrared camera are used 
The detector sin is taken to be of the order of the direction- 
limitad spot, frequency response is taken to correspond to a fraction 
of a second or less time constant, and spectral definition it provided 
by multilayer dielectric filters, inductive or capacitive grids, intrinsic 
absorption, or a combination of these. A nominal 10-micron 
bandwidth is assumed. TT {discussion covers atmospheric absorption 
and emission, zodiacal dust radiance. Shuttle contaminants, telescope 
self-emission, charged particle radiation, dear environment detector 
performance, and trapped radiation effects. It is conduded that the 
SIRTF design and operating conditions will allow current and 
near-term state-of-the-art detectors to reach their pe formance limits 
with SIRTF at a temperature of 1012 K. S.D. 


A79- 15990 * Ce:Ga and Ge Be photoconduc.ive detectors 

for far infrtreA astronomy from a space platform. P R Bratt. N. N 
Lewis, iiid R. L. Nielsen (Santa Barbara Research Center. Goleta. 
Oiiif.). In: Utilization of infrared detectors; Proceedings of the 
Seminar, Los Angeles. Calif , January 16 18. 1978. (A79 1597804 
35) Bellingham, Wash . Society of Photo-Optical Instrumentation 
Engineers. 1978. p 97-107. 12 refs. Contracts No. NAS2-9385; No 
NAS2-9599. 

The paper describes some of the development work on 
gallium-doped germanium (Ge.Ga) and beryllium-doped germanium 
(Ge Be) phoiooonductive detectors for use in far-infrared astronomi- 
cal observations from a space platform such as IRAS The paper is 
concerned primarily with detector performance and is divided into 
two maior parts. The first presents the operating principles of this 
type of detector, while the second presents measured performance 
data under low-background flux conditions. It is shown that high 
sensitivity can be obtained from Ge Ga and Ge Be detectors under 
low background and low-temperature conditions of operation. These 
detectors are useful for ...tronomical observations in the far-infrared 
over the wavelength range 30-120 microns. Maior conclusions of the 
research work done so far are mentioned, including that detectors 
cut from the same crystal show reasonably good reproducibility of 
operating characteristics. S.D. 


A79-16049 * * Reynolds number influence on leeside flow- 

fields. J Szodruch (NASA. Ames Research Center. Moffett Field. 
Calif., Berlin. Techmsche Universitat. Berlin. West Germany) AlAA 
Journal vol 16. Dec 1978, p. 1306 1309. 8 refs. 

Experimental results on the Reynolds number influence on the 
leeside flowfield of planar delta wings at supersonic speeds are 
presented. Wind tunnel experiments on two delta wing models with 
..raight and sharp leading edges at freestream Mach numbei of 2.5 
and 3.5 and angle of attack between 1 deg and 12.5 deg were earned 
out. The cross sectional shape was triangular and the relative height 
was 0.25. The flow types investigated were to the left and nght of 
the Stanbrook Squire boundary Under leading edge separation con- 
dn ons. the vortex position and intensity, and thus the suction 
pressure, vary with Re while the flow type remains nearly un- 
changed. In the region of separation with embedded shock. Re 
affects not only the shape of the separation bubble and pressure level 
near the leading edge but also the type of flow At sufficiently high 
Re the flow type of separatxjn with shock changes to one with 
shock induced separation. PTH 
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A7916605 * » Orbiting mirrors for terrestrial energy supply. 

K W. Billman, W. P, Gilbreath (NASA, Ames Research Center. 
Moffett Field, Calif.), and S. W. Bowen. In: Radiation energy 
conversion in space; Conference, 3rd, Moffett Field, Calif., January 
26-28, 1978, Technical Papers. (A79 16601 0444) New York, 
American Institute of Aeronautics and Astronautics, Inc., 1978, p. 
61 80. 15 refs. 

A system of orbiting reflectors termed 'SOLARES' is proposed 
as a means of reducing the diurnal variation and increasing the 
average intensity of sunlight for terrestrial solar power systems. The 
paper discusses orbital considerations for the placement of the 
reflectors, insolation profiles, ground conversion options, costs, and 
environmental and social effects. P.T.H. 


A79-16608 * V A search for space energy alternatives. W. P. 

Gilbreath and K. W. Billman (NASA. Ames Research Center. Molfett 
Field, Calif.). In: Radiation energy conversion in space. Conference, 
3rd. Moffett Field. Calif . January 26 28, 1978, Technical Papers. 
(A79-16601 04-44) New York. American Institute of Aeronautics 
and Astronautics, Inc., 1978, p. 107 125. 36 refs. 

Thi paper takes a look at a number of schemes for converting 
radiant energy in space to useful energy for man. These schemes are 
possible alternatives to the currently most studied solar power 
satellite concept. Possible primary collection and conversion devices 
discussed include the space particle flux devices, solar windmills, 
photovoltaic devices, photochemical cells, photoemissive converters, 
heat engines, dielectric energy conversion, electrostatic generators, 
plasma solar collectors, and thermionic schemes. Transmission 
devices reviewed include lasers and masers. P.T.H. 


A79- 16623 * » Systems efficiency and specific mass estimates 
for direct and indirect solar pumped closed cycle high energy lasers 

in space D. J Monson (NASA. Ames Research Center, Moffett 
Field. Calif.). In: Radiation energy conversion in space. Conference. 
3rd. Moffett Field, Calif., January 26 28. 1978. Technical Papers. 
(A79 16601 04 44) New York. American Institute of Aeronautics 
and Astronautics. Inc.. 1978. p. 333-345. 1 1 refs. 

Based on expected advance* in technology, the maximum 
system efficiency and minimum specific mass have been calculated 
for closed cycle CO and C02 electnc -discharge lasers (EDL’s) and a 
direct solai pumped laser in space The efficiency calculations take 
into account losses from excitation gas heating, ducting frictional 
and turning losses, and the compressor efficiency. The mass 
calculations include the power source, radiator, compressor, fluids, 
ducting, laser channel, optics, and heat exchanger for all of the 
systems, and in addition the power conditioner for the EDL’s and a 
focusing mirror tor the solar jmped laser. The lesults show the 
ma|or component masses in each system, show which is the lightest 
system, and provide the necessary criteria for solar pumped lasers to 
be lighter than the EDL's. Finally, the masses are compared with 
results from other studies for a closed-cycle C02 gasdynamic laser 
(GDL) and the proposed microwave satellite solar power station 
(SSPS) (Author) 


A79 16629 • « The TELEC A plasma type of direct e..«rgy 
converter. E. J Britt (Rasor Associates, Inc.. Sunnyvale. Calif.). In 
Radiation energy conversion in space Conference, 3rd, Moffett 
Field. Calif. January 26 28. 1978. Technical Papers. (A79- 

16601 04 441 New York. American Institute of Aeronautics and 
Astronautics. Inc , 1978, p 421 436 5 refs. Contract No NAS2- 
9109. 

The Thermo Electronic Laser Energy Converter (TELEC) is a 
high power density plasma device designed to convert a 10 6 micron 
C02 laser beam into electric power Electromagnetic radiation is 
ahsorbed in plasma electrons, creating a high electron temperature. 
Energetic electrons diffuse from the plasma and strike two electrodes 
having different areas The larger electrode collects more electrons 
and there is a net transport of current An electromagnetic field is 
generated in the external circuit A computer program has been 
designed to analyre TELEC performance allowing parametric varia 


tion for optimization. Values are presented for TELEC performance 
as a function of cesium pressure and for current density and 
efficiency as a function of output voltage. Efficiency is shown to 
increase with pressure, reaching a maximum over 45%. S.C.S. 


A79-16633 * * Study, optimization, and design of a laser heat 
engine. R. T. Taussig, P. E. Cassady, and J. F. Zumdieck (Mathe- 
matical Sciences Northwest. Inc., Bellevue. Wash ). In: Radiation 
energy conversion in space; Conference, 3rd. Moffett Field, Calif., 
January 26-28. 1978. Technical Papers. (A79- 16601 04-441 New 
York, American Institute of Aeronautics and Astronautics. Inc., 
1978, p. 498-523. 20 refs. Contract No. NAS2 9668 

Laser heat engine concepts, proposed for satellite applications, 
are analyzed to determine which engine concept best meets the 
requirements of high efficiency (50 percent or better), continuous 
operation in space using near-term technology. The analysis of laser 
heat engines includes the thermodynamic cycles, engine design, laser 
power sources, col lector /concentrator optics, receiving windows, 
absorbers, working fluids, electricity generation, and heat rejection. 
Specific engine concepts, optimized according to thermal efficiency, 
are rated by their technological availability and scaling to higher 
powers. A near-term experimental demonstration of the laser heat 
engine concept appears feasible utilizing an Otto cycle powered by 
C02 laser radiation coupled into the engine through a diamond 
window. Higher cycle temperatures, higher efficiencies, andscalabil 
ity to larger sizes appear to be achievable from a laser heat engine 
design based on the Brayton cycle and powered by a CO laser. 

(Author) 


A79 16634 * = Photoinduced currents in metal-barrier-metal 
junctions. M P. Guedes. T. K. Gustafson. M. Heiblum, D P. Siu, C. 
W. Slayman. J. R. Whmnery (California. University. Berkeley. Calif.), 
and Y. Yasnoka. In Radiation energy conversion in space. Confer- 
ence. 3rd. Moffett Field, Calif., January 26-28. 1978, Technical 
Papers. ( A79- 1 660 1 04 44) New York. American Institute of Aero- 
nautics and Astronautics. Inc., 1978, p. 524-548. 47 refs. NSF Grant 
No. ENG-76-84532. Grant No. NsG-2’51, Contract No. 
F44620-76-C-0100. 

The fabrication and application of metal barrier metal tunneling 
junctions for radiative interactions are discussed. Particular attention 
is given to the photolithographic fabrication o’ small area devices and 
the coupling to such devices via surface plasmon waves which play an 
important role at infrared and optical frequencies. It has been shown 
that the junction electron tunneling currents can be strongly coupled 
to surface plasmon junction modes, and spontaneous and stimulated 
emission ol the latter are possible as well as nonlinear interactions. 
Finally, results demonstrating the photo-excitation of electrons with 
subsequent tunneling induced by ultraviolet ladiation are presented. 
It is estimated that quantum efficiencies of the order of 5% and 
higher are possible in the ultraviolet region. (Author) 


A7 9 16637 * * Laser enhanced dynamics in molecular rate 

processes. T F. George, I H Zimmerman. P. L. DeVries. J. M. Yuan 
(Rochester. University. Rochester, N.Y.), K.-S. Lam. J. C. Bellum, 
H.-W. Lee, and M. S. Slutsky. In Radiation ene*gy conversion in 
space. Conference. 3rd, Moffett Field. Calif.. January 26 28, 1978. 
Technical Papers. IA79 16601 04 441 New York, American Institute 
of Aeronautics a.xf Astronautics. Inc., 1978. p. 583 592. 16 refs. 
Grant No NsG 2198 

The present discussion deals with some theoretical aspects 
associated with the description of molecular rate processes in the 
presence of intense laser radiation, where the radiation actually 
interacts with the molecular dynamics Whereas for, weak and even 
moderately intense radiation, the absorption and stimulated emission 
of photons by a molecular system can be described by perturbative 
methods, for intense radiation, perturbation theory is usually not 
adequate. Limiting the analysts to the gas phase, an attempt is made 
to describe non perturbative approaches applicable to the description 
of such processes (in the presence of intense laser radiation) as 
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electronic energy transfer in molecular (in particular atom-atom) 
collisions; collision-induced ionization and emission, and urvmolacu- 
lar dissociation. V.P. 


A79-17037 * Simple torsion test for sheer moduli deter- 

mination of orthotropic composites H. T. Sumsion and Y. 0. S. 
Rajapakse (NASA, Ames Research Center. Moffett Field. Calif.). In: 
ICCM/2; Proceedings of the Second International Conference on 
Composite Materials. Toronto. Canada, April 16-20, 1978. (A79- 
16981 OS-24) Warrendale. Pa.. Metallurgical Society of AIME. 1978. 
p.994 1002 12 refs. 

The shear moduli G13 and G23 for two different composites 
(AS/3501 and T 300/5 209 1 of uniaxial and cross-ply fiber orienta- 
tions were determined by torsion testing of flat specimens of 
rectangular cross section. Torsion tests were run under controlled 
angle of twist in an electro-hydraulic servo-controlled test system. 
Both laser and potentiometer methods of measuring the angle of 
twist were used. The m-plene shear modulus was calculated with a 
formula for transversally isotropic materials and a formula for 
orthotropic materials, while the out-of-plane shear modulus was 
calculated from the orthotropic material formula. Neither the 
uniaxial nor the angle-ply composite materials studied were trans- 
versely isotropic. The degree of anisotropy for the angle-ply materials 
was several times greater than that of the uniaxial composites. For 
specimens of uniaxial fiber orientation, the in-plant shear moduli 
oould be calculated to a good approximation by using the isotropic 
formula and test machine deflection data. P.T.H. 


A79-17673 * « Space Shuttle Orbiter thermal protection 
material development and testing. H. K. Larson and H E. Goldstein 
(NASA. Ames Research Center. Entry Technology Branch. Moffett 
Field, Calif.). In Aerospace Testing Seminar. 4th. Los Angeles. 
Calif.. March 2. 3. 1978. Proceedings. (A79-1 7651 05-12) Mt. 
Prospect. III., Institute of Environmental Sciences. 1978, p 189 194 
7 refs. 

The research work descr bed in the present | aper was carried 
out to develop and evaluate thermal protection materials for 
application to the Space Shuttle and future programs. The philos 
ophy. methodology of testing, and facilities are discussed which had 
to be developed in view of the new requirements placed on the 
thermal protection system, in particular the requirement oi multiple 
flight capability. VP 


A79-18303 * Modeling aerosol losses and clothing effects in 

fires. D E Cagliostro (NASA. Ames Research Center. Chemical 
Research Protects Office. Moffett Field, Calif.) Journal of Fire and 
Flammability vol 9. Oct. 1978. p 535-552 10 refs. 

The described modification of a physiochemical fire model 
predicts physical effects in clothed humans exposed to elevated 
temperatures as well as gas and aerosol concentrations in the 
atmosphere of an aerospace vehicle. The modifications involve the 
reduction m aerosol concentrations caused by settling and some 
improvements in dealing with mass and heat transfer effects. 
Predicted skin temperatures ar„> found to be within 2 C of 
experimental values for the cases studied, and model predictions of 
total body enthalpy seem to correlate with symptomology observed 
experimentally. ML. 


A79 18321 * SSTs, nitrogen fertiliser and strato spheric 

ozone. R. P Turco IR & 0 Associates. Marina del Rey. Calif.). R C. 
Whitten. I. G. Poppoff (NASA. Ames Research Center, Moffett 
Field. Calif.), and L. A. Capone (San Jose State University. San Jose, 
Calif ). Nature vol. 276. Dec. 21 28. 1978. p 805807 20 re fs 

A recently revised model ol the stratosphere is used to show 
that a subs antial enhancement in the ozone layer could accompany 
worldwide SST fleet operations and that water vapor may be an 
important factor in SST assessments Revised rate coefficients for 
various ozone-destroying reactions are employed in calculations 
which indicate a slight incipase in the total content of stratospheric 


ozone for modest-sized fleets of SSTs flying below about 25 km. It is 
found that water-vapor chemical reactions can negate in large part 
the NOx- induced ozone gams computed below 25 km and that 
increased use of nitrogen fertilizer might also enhance the ozone 
layer. F.G.M. 


A78- 18547 * A shock tube measurement of the SiO/E 1 

Sigma ♦ - X 1 Sigma + / transition moment. C. Park (NASA. Ames 
Research Center. Moffett Field, Calif.). Journal of Quantitative 
Spectroscopy and Radiative Transfer, vol. 20. Nov 1978, p 
491 498. 13 refs. 

The sum of the squares of the electronic transition moments for 
the (E 1 Sigma ♦) - (X 1 Sigma ♦) band system of SiO has been 
determined from absorption measu aments conducted in the 
reflected-shock region of a shock tube. The test gas produced by 
shock-heating a mixture of SiCI4. N20, and Ar. and the spectra were 
recorded photographically in the 150-230-nm wavelength range. The 
values of the sum of the squares were determined by comparing the 
measured absorption spectra with those produced by a line by-lme 
synthetic spectrum calcu'ation. The value so deduced at an r-centroid 
value of 3.0 bohr was 0 86 + or - 0.10 atomic unit. (Author) 


A79-18564 * * Monte Carlo solution of Boltzmann equation 
for a simple model of highly nonequilibrium diatomic gases • 
Translational rotational energy relaxation. K. K Yoshikawa (NASA. 
Ames Research Center, Moffe’*. Field, Calif.). Tokyo. University. 
Institute of Space and Aeronautical Science. Report no. 560. vol. 43, 
June 1978, p. 73-110. 16 refs. 

Theoretical results pertaining to internally excited translational- 
rotational energy relaxation in a spatially uniform diatomic gas far 
removed from rolid boundaries are obtained by .olvmg the Boltz 
mann equation by means of the Monte Carlo direct simulation 
method. The analysis is based on calculations involving three 
different types of initial condition; equilibrium, nonequilibrium- 
equipartition (i.e.. equipartition is satisfied, but the distributions are 
perturbed), and nonequilibrium-nonequipartition (i.e.. both equipar 
tition and the distributions are perturbed) Results of monatomic-gas 
simulations are also included to facilitate comparisons with the 
coupled translational-rotational relaxation simulations, and some 
simulations for a normal shock- wave structure are bnefly examined. 
The results show that (1) single step transitions are the significant 
mechanisms of intermodal energy transfer. (2) translational- 
rotational transitions are coupled most efficiently for low-lying states 
of rotationally excited molecules and least efficiently for highly 
rotationally excited molecules, and 13) relaxation occurs via a 
successive set of distributions that are not Maxwell Boltzmann 
(nonlocal Maxwellian). F G M 


A79- 18862 * Contribution of tidal diss.pation to lunar ther 

mal history. S. J. Peale (California. University. Santa Barbara. Calif.) 
and P. Cassen (NASA, Ames Research Center. Theoretical and 
Planetary Studies Branch, Moffett Field. Calif.). Icarus vol 36, Nov 
1978. p. 245 269. 40 refs. Grants No. NGR -05-01 0-062. No. NCA2- 
OR880-701. 

Possible contributions of tidal heating to the thermal history of 
the moon are investigated, and conditions under which such h»ating 
would have been an important factor in the evolution of the moon 
are defined as precisely as possible within the bounds of the uncer 
tamties. The tidal dissipation is defined as a function of position in 
the moon and of the earth moon separation for a homogeneous 
incompressible moon Results for the dissipation are given for eccen 
tricities of zero and 0.055 as well as for the lunar obliquity as 
determined by the equilibrium Cassini states Possible orbital reso- 
nances which interrupt the assumed simplified expansion of the lunar 
orbit are considered, along with radial variations in rigidity. The 
dissipation in a two- layer model moon with a molten inner core and 
an outer mantle with the moon's present rigidity is determined, and 
implications of the results for the role of tidal heating in the history 
of the moon are discussed F G M 
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A79- 18900 * Neer-infrared energy distributions of M31. B. 

J. Taylor (NASA. Ames Research Canter, Moffett Fielo. Calif.). 
Astronomical Journal, vol. 83, Nov. 1978, p. 1377 1382. 17 rah. 

Spectrophotometric data obtainad by comparing Spinrad-Taylor 
(1969) standards with Alpha Lyr are presented, along with a calibra- 
tion of thata data for wavalangtht longward of 6000 A. M31 iky 
measurements made 1 dag touth of tha nucleus at fiva wevHengths 
batwaan 6040 and 10.360 A. inclusive. are compared with neer-IR 
ipactrophotomatry performed by Spmrad and Taylor (1971), Oka 
and Schwerischild (1975), and O'Connell (1976). Agree mam and 
discrepancies among tha differant data sets are discussed. Soma 
possible explanations of tha diffarences are discounted, and tests are 
performed which reveal no effects of error in mean axtinction and 
brightness-dependent wavelength response. F.G.M. 


A 79- 18984 ‘ The distribution of S IV and Ne II in NGC 

7027. J. t>. Bregman (NASA. Ames Research Center, Space Sciences 
Div., Moffett Field; Lick Observatory, Santa Cruz. Calif.). Astro 
nomical Society of the Pacific. Publications, vol 90, Oct. Nov. 1978, 
p. 548 551. 13 refs. 

Results are reported for measurements of the S IV 10.5-micron 
and Ne II 12.8-micron IR emission lines at four positions in NGC 
7027 and of the Ar III 9.0-micron line at one position in the same 
planetary nebula. Ionic abundances are calculated using the data 
obtained at one position and are combined with published optical 
data for other ionization states tc obtain total elemental abundances. 
The S IV and Ne II line- intensity distributions are compared with an 
8.1-GHz radio map of the nebula. The S IV distribution indicates a 
density of about 500,000 per cu cm. and the Ne II is found to be 
contained in low-ionization regions distributed mhomogeneously 
throughout the nebula. The total abundances relative to hydrogen 
are determined to be 0.000015 for S. 0.000053 for Ne. and 
0.000007 for Ar; these abundances ate shown to be within the range 
of published average values for planetary nebulae. F.G.M. 


A79-19071 * Nitrogen-sulfur compounds in stratospheric 

aerosols. N. H. Farlow, K. G. Snetsmger (NASA. Ames Research 
Center, Moffett Field. Calif.), D. M Hayes. H. Y. Lem (LFE Corp., 
Environmental Analysis Laboratories Div.. Richmond. Calif. I, and 8 
M. Tooper (EMS Laboratories. Hawthorne, Calif.). Journal of 
Geophysical Research, vol 83. Dec. 20, 1978, p. 6207-6211. 20 refs. 

Two forms of nitrosyl sulfuric acid IN0HS04 and N0HS207) 
have been tentatively identified in stratospheric aerosols. The first of 
these can be formed either directly from gas reactions of N02 with 
SO 2 or by gas-particle interactions between N02 and H2S04 The 
second product may form when S03 is involved. Estimates based on 
these reactions suggest that the maximum Quantity of NO that misfit 
be absorbed in stratospheric aerosols could vary from one-third to 
twice the amount of NO in the surrounding air If these reactions 
occur in the stratosphere, then a mechanism exists for removing 
nitrogen oxides from that region by aerosol particle fallout This 
process may typify another natural means that helps cleanse the 
lower stratosphere of excessive pollutants. (Author) 


A79-19448 * Opacified silica reusable surface insulation 

/RSI/ for thermal protection of the S pw Shuttle Orbiter. H E. 

Goldstein, M Smith. D Stewart (NASA Ames Research Center. 
Moffett Field, Calif ), and D B Leiser (NASA. Ames Research 
Center. Moffett Field, Stanford University, Stanford, Calif ). In 
Thermal conductivity 15 New York. Plenum Publishing Corp., 1978, 
p. 335341 

A reusable surface insulation (RSI) material adopted for use on 
limited areas of the Orbiter's heat shield is described The RSI is a 
rigid sintered fibrous silica material containing about 3% by weight 
of ITOGgnt silicon carbide powdei RSI manufacture is described 
strength characteristics and thermal conductivity of the final product 
can be tailored by controlling the isotropy, and the density, 
coefficient of thermal expansion, and specific heat are reported. Data 
establishing that opacification of RSI with silicon carbide lowers the 
thermal conductivity are presented M L. 


A79- 19471 * 0 Computation of three-dimerniorvsi turbulent 

separated flows at supersonic speeds. C. C. Horstman and C. M. Hung 
(NASA. Ames Research Center, Moffett Field, Calif.). American 
Institute of Aeronautics and Astronautics. Aerospace Sciences Meet- 
ing. 17th. New Orleans. La.. Jan. 15-17. 1979. Paper 794002 12p. 
17 refs. 

Numerical solutions of the time-evereged Nevier -Stokes aqua 
tions employing a simple eddy viscosity model have bean obtained 
for three dimensional turbulent flow fields at supersonic speeds. The 
oomputer results are compared with a series of experimental test 
flows describing the interaction of a swept shock wave with a 
turbulent boundary layer for various shock-wave strengths. Very 
good agreement is obtained between the computed and experimental 
surface and flow-field results. The computed flow fields are ex- 
amined in detail to investigate the physics of this type of flow field. 
Questions concerning the existence of e vortex and the relationship 
between converging surface oil streaks and the resulting flow field are 
addressed. (Author) 


A79-19475 * 0 Numerical solution of the azimuthal-invariant 
thin-layer Navier-Stokes aquations. C. J. Nietubicz (U.S. Army. 
Ballistics Research Laboratory. Aberdeen Proving Ground. Md.l. T. 
H. Pulliam, and J. L. Steger (NASA. Ames Research Center, Moffett 
Field. Calif.). American Institute of Aeronautics and Astronautics. 
Aerospace Sciences Meeting. 17th. New Orleans, La.. Jan. 15-17, 
1979. Paper 79-0010. 1 1 p. 14 refs. 

The paper reports a numerical procedure developed for a 
two-dimensional azimuthal (or planar) invariant form of the thin- 
layer Navier Stokes equations. Generalization of the governing 
equations is described, and the equations are solved with an implicit 
approximate factorization finite-difference scheme. Inviscid and 
viscous results are presented for both external and internal flows and 
for spinning and nonspinning bodies. M.L. 


A79-19521 * 0 Design of transonic airfoil sections using a 
similarity theory. D. Nixon (NASA, Ames Research Center. Moffett 
Field, Calif.) American Institute of Aeronautics and Astronautics. 
Aerospace Sciences Meeting. 17th, New Orleans. La.. Jan 1517. 
1979. Paper 790076. 8 p 16 refs 

In the present paper, it is shown that numerical optimization is a 
powerful tool for designing transonic wings and airfoils. Nixon's 
(1978) similarity theory is extended to cover design optimization 
problems. Some ground rules for designing shock free airfoils are 
proposed and their application is demonstrated by examples 
Advantages which accrue from integrating similarity theory into the 
numerical optimization procedure are noted V.P. 


A79- 19553 * » Calculation of transonic aileron buzz. J. L. 
Steger and H E Bailey (NASA, Ames Research Center, Moffett 
Field, Calif.) American Institute of Aeronautics and Astronautics. 
Aerospace Sciences Meeting, 17th, New Orleans. La.. Jan. 15 17, 
1979. Paper 790134 13 p 15 refs. 

An implicit finite-difference computer code that uses a two 
layer algebraic eddy viscosity model and exact geometric specifica- 
tion of the airfoil has been used to simulate transonic aileron buzz. 
The calculated results, which were performed on both the llliac IV 
parallel computer processor and the Control Data 7600 computer, 
are in essential agreement with the original expository wind-tunnel 
data taken in the Ames 16-Foot Wind Tunnel |ust after World War II. 
These results and a description of the pertinent numerical techniques 
are included (Author) 


A7919635 * » Optimal nodal point distribution for improved 
accuracy in computational fluid dynamics. 8 L. Pierson (Iowa State 
University of Science and Technology. Ames. Iowa) and P. Kutler 
(NASA. Ames Research Center. Computational Fluid Dynamics 
Branch, Moffett Field. Calif.) American Institute of Aeronautics and 
Astronautics. Aerospace Sciences Meeting. 17th. New Orleans. La.. 
Jan 1517. 1979. Paper 790273 9 p. 9 refs. Grant No NCA2 
OR34G706. 


In applying finite-difference technique* to flow field problem*, 
the accuracy attained for a fixed number of node point* can be 
improvad uting unequally-tpaced node point*. The dittribution of 
these node point* it choten here by minimizing a measure of local 
truncation error with respect to the parameters which define a 
transformation between the computational space of equally-spaced 
node points and the physical space of unequally-spaced rv ie points. 
The problem then becomes e nonlinear programming problem. 
Numerical results are presented for two one-dimensional x prob- 
lems.' the Blasiu* boundary layer problem and the inviscid Burgers' 
equation. (Author) 

A79- 19639* H Techniques for correcting approximate finite 
difference solutions. D. Nixon (NASA. Ames Research Center, 
Moffett Field, Calif.). An.arican Institute of Aeronautics end 
Astronautics. Aerospace Sciences Meeting, 17th, New Orleans. La.. 
Jan. IS- 17. 1979. Paper 790277. 8 p. 

A method of correcting finite-difference solutions for the effect 
of truncation error or the use of an approximate basic equation it 
presented. Applications to transonic flow problems are described and 
examples given. (Author) 

A79-20151 * Cosmology of a charged universe. A. Barnes 

(NASA. Ames Research Center. Theoretical and Planetary Studies 
Branch, Moffett Field, Calif.). Astrophysical Journal, Part 1. vo' 
227, Jan. 1, 1979, p. M2. 1 9 refs. 

The Proca generalization of electrodynamics admits the possi 
bility that the universe could possess a net electric charge uniformly 
distributed throughout space, while possessing no electric field. A 
general-relativistic model of cosmological expansion dominated by 
such a charged background has been calculated, and is consistent 
with p .ent observational limits on the Hubble constant, the 
deceleration parameter, and the age of the universe. However, if this 
cosmology applied at the present epoch, the very early expansion of 
the universe would have been too rapid for cosmologic -icleosvn- 
thesis or thermalization of the background radiation to have 
occurred. Hence, domination of the present expansion by back- 
ground charge appears to be incompatible with the 3-K background 
and big-bang production of light elements. If the present background 
charge density were sufficiently small (but not strictly zero), 
expansion from the epoch of nucleosynthesis would proceed 
according to the conventional scenario, but the energy due to the 
background charge would have dominated at some earlier epoch. 
This last possibility leads to equality of pressure and energy density 
in the primordial universe. (Author) 

A79-20187 * On the CH4 nu-4 fundamental controversy ■ 

Line-intensity measu r aments revisited. B. L. Lutz (Lowell Observa- 
tory. Flagstaff. Ariz.; New York, State University, Stony Brook, 
N.Y.), R W. Boese (NASA, Ames Research Center, Space Sciences 
Div., Moffett Field. Calif ), and P. M. Silvaggio. Astrophysical 
Journal. Part 1. vol. 227, Jan. 1, 1979, p. 334-337. 5 refs. Grants No. 
NCA2 OR76O-801 ; No. NGR-03003 001. 

Because of the controversy over the value of the band strength 
for the nu-4 fundamental of CH4, equivalent widths of the R(0), 
R(1). and P(11, 11, FI) lines have been measured to compare with 
opposing views. The present measurements are consistent with the 
band strength of Ko and Varanasi (19/7), who, on the basis of 
high resolution line-strength measurements, propose an integrated 
band strength of 145 kaysers/lcm-am). (Author) 

A79-20733 * Small mass spectrometer with extended mea 

surement capabilities at high pressures. U. von Zahn (Bonn, 
Universitat, Bonn, West Germany) and K Mauersberger (Mmnesola. 
University. Minneapolis, Minn.) Review of Scientific Instruments. 
vol 49, Nov. 1978, p 1539 1542 11 refs Bundesmmisterium fur 
Forschung und Technologie Contract No WKR 275. Contract No 
NAS2 8812 

For the in situ investigation of planetary atmospheres a small 
Mattauch Herzog mass spectrometer has been developed Its high 
pressure perfoimance has been improved by incorporating differen 
tial pumping between the ion source and the analyzing fields, 
shortening the path-length as well as increasing the extraction field in 


the ion source. In addition doubly ionized and dissociated ions are 
used for mass analysis. These measures make possible operation up to 
0.01 millibars. Results of labora’ory tests related to linearity, 
dynamic range, and mass lesolution are presented, in particular for 
C02. (Author) 

A79-20620 * The animation of residual strength of com- 

posites by acoustic emission. A. Rotem (NASA, Ames Research 
Cental, Materials and Physical Sciences Branch. Moffett Field, Calif.; 
Technion ■ Israel Institute of Technology, Haifa. Israel). In; Selective 
application of materiel* for products and energy; Proceedings of the 
Twenty-third National Symposium and Exhibition, Anaheim, Calif., 
May 2-4, 1978. (A79-2080 I 07 23) Azusa. Calif., Society for the 
Advancement of Material and Process Engineering, 1978. p. 329-353 
5 refs. 

The strength of unidirectional fibrous composite materials was 
measured as a function of the acoustic emission. Specimens of glass 
fibers and carbon fibers in an epoxy matrix w»re tested to fracture. 
Many of the specimens were with existing defects. It was shown, 
analytical!', and experimentally, that defective material starts to emit 
acoustic waves at a much lower stress level than nondefective 
material. It was found tnat for glass fiber material, the ultimate 
strength of the composite is proportional to the stress level for which 
a specific number of acoustic emission counts was reached. For 
carbon fiber material, this phenomenon is less pronounced. (Author) 


A79.20856 * Characterization of flammability properties of 

some thermoplastic and thermo set resins. 0. A. Kourtides and J. A. 
Parker (NASA. Ames Research Center, Moffett Field. Calif.). In: 
Selective application of materials for products and energy. Proceed 
ings of the Twenty-third National Symposium and Exhibition, Ana- 
heim. Calif., May 2-4. 1978. (A79 20801 07-23) Azusa. Calif., 
Society for the Advancement of Material and Process Engineering. 
1978, p. 893912. 31 refs. 

The thermochemical and flammability properties of some ther- 
mally stable polymers considered for use in aircraft interiors are 
described The properties studied include: (1) thermomechanical 
properties such as glass transition and melt temperature; (2) dynamic 
thermogravimetric analysis in anaerobic environment; (3) flammabil- 
ity properties such as oxygen index, flame spread, and smoke evolu- 
tion; and (4) selected physical properties. The thermoplastic poly- 
mers evaluated included polyphenylene sulfide, polyaryi sulfone, 
9.9-bis(4rhvdroxyphenyl)-fluorene polycarbonate poly (dimethylsil- 
oxanel and polyether sulfone. The thermoset polymers evaluated 
included epoxy, bismaleimide, a modified phenolic and polyaromatic 
melamine resin. These resins were primarily used in the fabrication of 
glass reinforced prepregs for the construction of experimental panels 
Test results and relative rankings of some of the flammability param 
eters are presented and the relationship of the molecular structure, 
char yield, and flammability properties of these polymers are dis- 
cussed. (Author) 


A79-21029 * Scattering by non-spherical particles of size 

comparable to a wavelength A new semi-empirical theory. J B 
Pollack and J. N. Cuzzi (NASA. Ames Research Center, Moffett 
Field. Cali*.). In: Conference on Atmospheric Radiation. 3rd, Davis, 
Calif., June 2330, 1978, Preprints. (A79-21026 07-47) Boston. 
Mass.. American Meteorological Society, 1978, p- 20-23. 14 refs. 

Mie theory, which is generally used to describe the scattering 
behavior of particles at a certain wavelength, is only rigorously 
correct for spherical part'.' Particles found as atmospheric 

constituents, with the exception of cloud droplets, are. however, 
decidedly nonsphencal An investigation is, therefore, conducted 
regarding the significant ways in which the scattering behavior of 
irregularly shaped particles differs from that o* spheres. A systematic 
method is formulated for treating the real scalar scattering behavior. 
A description is presentad of a new semiempincal theory, based on 
simple physical principles and data obtained m laboratory measure 
merits, which successfully reprod'ices the single scattering phase 
function tor a wide range of part 'e hapes. sizes, and refractive 
indices. G R 
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A79-71080 * Remow sensing of aerosols in the Martian 

atmosphere ■ Implication! tor tarrattrial studies J. tt. Pollack and D. 
Colburn (NA3A, Ames Research Center, Moffett Field, Calif.). In; 
Conference on Atmospheric Radiation, 3rd, Davit, Calif., June 
28-30, 1978, Preprints. (A79-21026 07-47' Boston. Mass., American 
Meteorological Society, 1978, p. 217, 218. 7 refs. 

Data provided by recent spacecraft missions to Mars include 
determinations of the properties and effects of aerosols suspended in 
the Martian atmosphere. Comparison of alternative procedures used 
to remotely sense the aerosol properties as well as analyses of these 
methodologies may have relevance for analogous procedures being 
developed to study terrestrial aerosols with satellite-borne sensors In 
addition, Martian aerosols appear to have played a role in climate 
changes that may have terrestrial counterparts. Of particular concern 
are observations made from the Mariner 9 orbiter spacecraft which 
studied Mars during 1971 and 1972, and the Viking orbiter and 
lander spacecraft, which conducted measurements commencing in 
the middle of 1976 and continuing through the present Two global 
dust storms were observed from their commencement to their 
demise. G.R. 

A79-21103 * Possible effects of solar UV variations on 

ozone and climate. J. B. Pollack, W. Borucki, and 0. B. Toon 
(NASA, Ames Research Center. Moffett Field, Calif.). In: Confer- 
ence on Atmospheric Radiation, 3rd, Davis. Calif., June 28-30, 1978, 
Preprints. (A79-21026 07-47) Boston, Mass., American Meteorologi- 
cal Society, 1978, p. 313, 314. 6 refs. 

A one-dimensional photochemical model was used to estimate 
the consequences of 27-day, 1 1-year, 22-year, and several-hundred- 
year variations of ultraviolet solar radiation on the concentration of 
ozone and nitrogen dioxide, and a one-dimensio lal redia live-convec- 
tive equilibrium model was used to assess the joint effect of the 
radiation and concentration variations on the global temperature 
structure. For the several-hundred-year variations, the ozone column 
density increases by about 17.5% from minimum to maximum solar 
UV flux. For the 1 1-year period the ozone column density fluctuates 
by only about 7%, the lack of a full response being due to the tune 
required for vertical motions to redistribute ozone from the altitudes 
of maximum production to those of maximum steady-state value. 
The 22-year period shows a full response, which the density varies by 
less than a percent for the 27-day period. Climatic consequences of 
these results are briefly discussed. P.T.H. 


A79-21348 * Spectroscopic study of photosensitized oxida- 

tion of 1,4-polybutidiene. M A. Golub. R. V. Gemmer. and M. L 
Rosenberg (NASA. Ames Research Center, Moffett Field, Calif. ). In 
Stabilization and degradation of polymers. Washington, D C , Ameri- 
can Chemical Society (Advances in Chemistry Series. No. 169). 

1978, p. 11-18. 15 refs. 

A79-21364 * Observations of secondary spectrophotometric 

standards in the wavelength range between 5840 and 10800 A. B. J. 

Taylor (NASA, Ames Research Center, Moffett Field, San Jose State 
University, San Jose, Calif ). Astronomical Journal, vol. 84, Jan. 

1979, p. 96 100. 25 refs. 

Twenty-three stars that are suitable for use at secondary spectro- 
photometric standards are compared with Alpha Lyrae in the wave 
length range between 5840 A and 1.1 microns. The consistency of 
the present data with previously existing measurements is discussed, 
along with the reliability of the present data. It is found that there is 
good agreement with previous dale in some cases, but moderate or 
substantial discrepancies are exhibited in others. It is suggested that 
extinction variation is the most probable cause of the discrepancies, 
and observational procedures that may improve the situation with 
regard to the discrepancies are proposed. F.G.M. 

A79-22774 * Thermochemical characterization of some 

thermally stable thermoplastic and thermoset polymers. D A 

Kourtides. W J. Gilwee, Jr . and J A Parker (NASA. Ames Research 
Center Moffett Field. Calif.) Polymer Engineering and Science, vol 
19. Jan. 1979, p 24 29 31 refs. 

The thermochemical and flammability properties of some 
thermally stable polymers considered for use in aircraft interiors are 


described. The properties studied include: (1) thermomechanical 
properties such as glass transition and melt temperature; (2) dynamic 
thermogravtmetric analysis in anaerobic environment, (3) flam- 
mability properties such as oxygen index, flame spread, and smoke 
evolution, and (4) selected physical properties. The thermoplastic 
polymers evaluated include polyphenylene sulfide, polyaryl sulfone. 
9, 9 bis(4-hydroxy phenyl) -fluorene polycaroonate-poly (dimethyl 

siloxane) and polyether sulfone. The thermoset polymen evaluated 
include epoxy, bisrnaleimide. a modified phenolic, and polyaromatic 
melamine resin. These resins were primarily used in the fabrication of 
glass-reinforced prepregs for the construction of experimental panels 
Test results and relative rankings of some of the flammability 
parameters are presented, and the relationship of the molecular 
structure, char yield, and flammability properties of these polymers 
are discussed. (Author) 

A79-22787 * Further observational support for the lossy 

radial diffusion model of the inner Jovian magnetosphere C. K. 

Goertz, J. A. Van Allen, and M. F. Thomsen (Iowa, University, Iowa 
City, Iowa). Journal ol 'Geophysical Research, vol. 84, Jan. 1. 1979, 
p. 87-92. 22 refs. NSF Grant No. ATM 76-82739. Contract No. 
NAS2-6553. 

A mathematical model describing radial diffusion, with violation 
of the third adiabatic invariant and with local losses, is applied to the 
Pioneer 10 and 1 1 observations of omnidirectional integral intensities 
of electrons with energy exceeding 21 MeV. Local losses outside L *• 
3 are much stronger than synchrotron losses but weaker than the 
losses one would expect for strong pitch angle diffusion. If racial 
diffusion is driven by ionospheric winds, as was suggested by Brice 
and McDonough (1973), it is found that the theoretical solution 
which best fits the data requires that the radial diffusion coefficient 
equals 3 x 10 to the -9th L-cubed/s and the lifetime against local 
losses is approximately a few million seconds. (Author) 


A79-22814 * On the phase relationship between the ener- 
getic particle flux modulation and current disc penetrations in the q 

Jovian magnetosphere - Pioneer 10 inbound. D. E Jones IBrigham O 

Young University. Provo, Utah) Geophysical Research Letters, vol. 

6. Jan. 1979, p. 45-48. 21 refs. Contract No. NAS2 7358, Grant No. 

NsG 2082. 

The surface defined by the locus of field minima along field 
lines for an unterminateo Jovian model magnetosphere is found to 
coincide with the surface of the model current disk which provides a 
good fit to the data. However, when the model is terminated by 
means of magnetopause currents, preservation of the fit by modify 
ing the current distribution near the outer edge of the disk causes the 
minimum absolute magnetic field surface to bifurcate. Energetic 
electron flux time profiles that are based upon such a minimum 
absolute magnetic field configuration are found to be qualitatively 
consistent with the inbound Pioneer 10 data. (Authorl 


A79-22861 * Quantitative energy extraction measurements 

in a photoionization stabilized self sustained XeF laser. C M Lee. V 

Hasson, P D Rowley, and R Exberger (NA C 1 Ames Research 
Center. Moffett Field. Calif I Applied Physics Letters, vol 34. Jan 
1, 1979, p 56-58 8 refs. 

Detailed time-correlated gam. fluorescence, and Iasi r energy 
measurements were used to obtain quantitative data on energy 
extraction ef'iciencies for a photoionization stabilized self-sustained 
XeF laser A current pulse of 25 ns full width at half-maximum 
produced an BO-cu cm XeF plasma in NF3 Xe He gas mixtures with 
a maximum output energy of 80 mj. The results show that the 
maximum small-signal gain and the maximum specific output energy 
is proportional to the NF3 content of the gas mixture. This suggests 
that there is an optimum fractional utilization of the NF3 molecules 
m the discharge Under high gam conditions. 30-40% of the energy 
stored in XeF(asterisk) can be extracted in a gam switched pulse The 
output energy represents less than 1% of the input energy (Authorl 


A79-23183 * Six collapses R H Miller (Chicago, Univer 

sity. Chicago III.) and B. F, Smith (NASA. Ames Research Center. 
Theoretical and Planetary Studies Branch, Moffett Field. Calif I 
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Astrophysics! Journal, P~.'t 1, vol 227. Jan. 15, 1979, p. 407-414. 
11 ref*. Grant No. NCA2 JR 108- 801 

The self-consistent dynamical development of six stellar sys- 
tems, started from rotating spherical configurations, has been studied 
by means of a fully three-dimensional n-body integration The six 
'■ Triples had different initial angular velocities and velocity dispcr 
s ons. All settled down into prolate bars rotating about a short axis 
within two initial rotation periods. The bars are long-lived, robust, 
and stable Bars are the natural form toward which rapidly relating 
stellar dynamical systems develop, instead of the flattened axisym- 
metric disks that had been expected. The early stages of each 
collapse are reasonably well described by a theoretical model 
according to which a collapse passes through a sequence of rigidly 
rotating, uniform-density spheroids. The first significant departures 
from spheroidal form were axisymmetric in all cases. Rings formed in 
some examples, sheets in others, with transition cases between these 
extremes. Nonaxisymmetric forms developed from these intermedi 
ate stages. (Author) 

A79-23508 * « Simulation of three-dimensional compressible 
viscous flow on the llliac IV computer. T. H. Pulliam and H. Lomax 
(NASA. Ames Research Center, Moffett Field, Calif.). American 
Institute of Aeronautics and Astronautics, Aerospace Sciences 
Meeting. 1 7th, New Orleans, La., Jan. 15-17. 1979. Paper 790206 
1 0 p. 11 refs. 

Complicated three-dimensional viscous transonic flows about 
bodies at high angles of attack are solved on the llliac IV computer. 
It is shown that certain approximate forms of the compressible 
Reynolds-averaged Navier-Stokes equations can be cc.~.'uted about 
realistic three-dimensional geometries with relative ease un the llliac 
IV. The ease and efficiency with which this can be done depend on 
the approximations made in the basic equations, the choice of the 
numerical algorithm used for the solution, and the data-base system 
that controls the data management and identifies and manipulates 
the vectors. A pencil data base system is founo to be particularly 
suitable for the approximations and numerical method chosen to 
produce the results presented. In addition, some comparisons are 
periodicity in its cross-correlation. This result was attributed to the 
flat-topped, aft cambered shape of the supercritical airfoil section, 
which reduced the coupling between shock oscillations and lift 
fluctuations. (Author) 

A79-23S15 * » Computational aerodyn imics development 
and outlook / Oryden Lecture in Research for 1E79/ D R Chapman 
(NASA. Ames Reseaich Center, Moffett Field. Calif.). American 
Institute of Aeronautics and Astronautics Aerospace Sciences 
Meeting. 17th New Orleans, La.. Jan. 15 17. 1979. Paper 79 0129 
30 p 150 refs 

Some past developments and current examples of computational 
aerodynamics aie briefly reviewed An assessment is made of the 
requirements on future computer memor , and speed imposed by 
advanced numerical simulations, giving emphasis to the Reynolds 
averaged Navier Stokes equations and to turbulent eddv simulations 
Experimental scales of turbulence structure are used to determine 
the mesh spaemgs required to adequate 1 , resolve turbulent energy 
and shear Assessment also s made of the changing market 
environment for developing future large computers, and of the 
protections of microelectronics memory and logic technology that 
affect future computer capability From the two assessments 
estimates are formed of the future time scale in which various 
advanced types of aerodynamic flow simulations could become 
feasible Areas of research lodged especially relevant to future 
developments are noted (Author) 


A79-2351? * • Computation of supersonic viscous flows over 

ogive-cylinders at angle of attack. J V Rakich V C Vigneron, and 
R Agarwal INASA Ames Reseaich Centei Moffett Field Calif I 
American Institute uf Aeroriaiitics anti Astronautics. Aerospace 
Sciences Meeting. 17th New Orleans. La. Jan 15 17 1979. Paper 
790131 10 p. 19 refs Giant No NGR 16 002 038 

The parabolic Navier Stokes iPNSt marching limte difference 
method is ai .died to 3 D viscous flow over pointed ogive cylinders, 
and to turbulent flow over a rone Ogive computations were 


performed using the new technique recently reported by Vigneron, 
Rakich and Tannehill. Comparison is made with experiment and 
inviscid computations, The present results show ihat this method, 
which neglects part ol the pressure gradient in the « momentum 
equation, is nevertheless valid for flows with a strong favorable 
pressure gradient. In addition, turbulent separated flow over a cone 
has been computed using the older PNS code due to I ubard and 
Helliwell. It is found that one must freeze the turbulent eddv 
viscosity model upstream of 3-D separation to get agreement with 
experiment. (Authorl 

A79-23519 * H Pteudo direct solution to the boundary-layer 
equt'ions for separated flow. R. Aneli and J. D. Murphy (NASA. 
Ames Research Cente, Moffett Field, Calif.!. American Institute of 
Aeronautics and Astrc sautics. Aerospace Sciences Meeting. 17th. 
New Orleans. La.. Jan. 1917. 1979. Paper 79 0139 11 p. 16 refs. 

This paper describes a procedure for the automatic iteration of 
an inverse boundary -layer technique to a prescribed pressure distribu- 
tion in a separated flow. The technique is demonstrated by computa- 
tion of two transonic jirfoil flows and two externally generated 
shock boundary-layer interaction flows. These results are compared 
to experimental dal and to solutions of the full Navier-Stokes 
equations. These comparisons indicate that substantial economies 
can be obtained by applying methods like the present, .n lieu of full 
Navier-Stokes methods, in zonal calculation schemes for design pur 
posev The optimization technique leading to convergence is de- 
scribed in detail and a table of typical computation time is presented. 

(Author) 

A79-23530 * « Shock tube spectroscopy of C3 ♦ C2H mixture 
in the 140 to 700 nm range S. G. Prakash (Stanford University. 
Stanford. Calif.) and C. Park INASA Ame« Research Center, Entry 
Technology Branch, Moffett Field, Calif. I. American Institute of 
Aeronautics and Astronautics. Aerospace Sciences Meeting. 17th. 
New Orleans. La.. Jan. 15-17, 1979 Paper 79-0094 8 p. 14 refs. 

Absorption spectroscopy has oeen performed in the reflected 
shock region ol a shock tube 'Acetylene was shock heated to 
produce a mixture, at around 4000 K. rich in C3 and C2H to 
simulate the ablation layer over the Jovian entry crobe, and the 
spectral range from 140 to 700 nm was surveyed with an evacuable 
spectrograph. The observed spectra were dominated by those of C2 
and C3 and an unknown band at wavelengths below 300 nm. The 
cross sections of the C3 Swings band in the 300 to 450 nm range 
agreed with previous measurements within a factor of 1 5 No 
absorption was observed in the wavelength range from 550 to 700 
nm The unknown broadband absorption w.th a peak cross section of 
4 times 10 to the minus 1 7 sq cm at around 170 nm was attributed 
tentatively to the C2H radical A preliminary calculation showed that 
the newly found absorption band would reduce the radiative heat 
flux to the stagnation point wall by about 12.5% in a typical flight 
condition (Author) 

A79-23539 * « Experimental studies of radiative base heating 

of a Jovian entry model H Shirai (NASA Ames Research Center 
Moffett Field. Calif Gumma University Maebashi. Japani and C 
Park (NASA. Ames Research Center Moffett Field, Calif I American 
Institute of Aeronautics and Astronautics Aerospace Sciences Meet 
mg 17th New Orleans. La Jan. 15 17. 1979 Paper 79 0038 12 p 
B refs 

A scale model of the Jovian entry vehicle ol 6 4 cm diameter is 
tested in an electric arc driven shock tube while a sphere model of 5 
cm diameter is tested in a combu.tion-tfnven shock tube and an 
electric arc driven shock tunnel. The radiative heat transfer rate and 
pressure on the front and the base regions are measured in the 
absence of ablation with sensors imbedded ,n the models in a stream 
consisting of 10“o hydrogen m a bath of either •'eon or '_on The 
measured rava'ive heat transfe- rates and pressuies o up to about 
22 kW sq cm and 1 2 atm, respectively, al the front stagnation point 
The ratio of the base to stagnation point radiative heat transfer rates 
is found to be about 1 /4 for the sphere at Mach I 8, about ' "30 for 
the sphere at Mach 4 8 and about 1 '6 tor the scale model ar Mach 
1 7 When the effects of model geometry and Mach nun.oer are 
accounted for the present experimental results agree well with the 
theoretical prediction of Park (Author) 
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A79 2354C ' » Modeling of radiative heating of bate region of 

Jovian entry probe. C. Park (NASA. Ames Research On ter. Entry 
Technology Branch. Moffett Field, Calif ). American Institute of 
Aeronautics and Astronautics. Aerospace Sciences Meeting. 17th. 
New Orleans. La.. Jan. 15- 17. 1979. Piper 790039. 14 p. 21 refs. 

The mechanism of radiative heating o' the afterbody region of 
Jovian entry probe is analyzed. A theoretical model is derived to 
determine the average thermodynamic properties in the expanding 
region, recirculating region, recompression region, ano neck region 
through application ot one dimensional conservation equations. Flow 
parameters are obtained from the shadowgraphs of a tree-flight test. 
Radiative transfer is calculated using spectrally detailed computer 
codes accounting for nonequilibrium. T he results show that the most 
severe heating occurs immediately behind the frustum, and that the 
recompression and neck regions are the major sources of radiation 
that heats the base stagnation point The radiation flux to the base 
point is slightly stronger with abl "on than without, its value being 
0.1 1(43Pb/Pslsquared tunes that to the front stagnation point, where 
Pb/Ps is the rat-o of base-to-front stagnation point pressures and its 
value is in the range 0.023-0.066. The time-integrated heat load to 
the base point is 18(43Pb/Ps)squared kJ/sq cm. Existing experimen- 
tal data are shown to agree with the theoretical prediction. (Author) 


A/ 9-23541 * » Effects of turbulence model selection on the 

prediction of compl-rx aerodynamic flows. T J Coaklev and M Y. 
Bergmann (NASA, Ames Research Center, Moffett Field, Calif. I. 
American Institute of Aeronautics and Astronautics Aerospace 
Sciences Meet ng 17th, New Orleans. La.. Jan iL 17. 1979. Paper 
79 0070 20 p . 18 refs. 

Njmencal s nulations of viscous transonic flow over a circular 
arc airfoil and m a diffuser are described. The simulations are made 
with a new computer program designed to serve as a tool in the 
development of improved turbulence models for complex flows. The 
program incorporates zero , one . and two equation eddy viscosity 
models and includes a variety of subsonic and supersonic boundary 
conditions. The airfoil flow contains a shock separated boundary 
la»er interaction that has resisted previous attempts at simulation 
The diffuser flow also contains a shock boundary layer interaction, 
which has not been simulated previously Calculations using standard 
turbulence models. deve*oped originally fer incompressible un 
separated flows, are described Results indicate that although there 
are interesting differences in prediction' between the venous models, 
none of them predict the flows accurately Suggestions for improved 
turbulence models are discussed (Author) 


A79-23542 * = On turbulence modeling for unsteady transon 

ic flowt. J G Marvin. L L. Levy. Jr . and H L. Seegmnler (NASA, 
Ames Research Center. Moffett Field. Calif ). American Institute of 
Aeronautics and Astronautics Aerospace Sciences Meet ng 17th. 
New Orleans La . Jan. 15 17. 1979. Paper 79 0071 16p. 18 refs 

A detail'd ®xammation of the turbulent field in an unsteady 
transonic flow undergoing shock induced separation is conducted 
Ensemble averaged • nan and fluctuating velocities obtained from 
conditionally sampled laser velocimeter data, are described and 
analyzed to assess the applicability modeling concepts usually 
employed in steady flow problems Some comparisons with compu 
tations employing the Reynolds averaged Navier Stokes equations 
w th a mixing length t- rbulence model are then presented to iltus 
trate the status of current predictive capabilities The results appear 
to imply that turbulence models developed for steady flows apply 
and that the model need not reflect all the fine details of the 
turbulent structure but rather account in an approximate way for the 
production tnd destruction of the turbulence GR 

A79 23692 * » Fast, conservative schemes for the full poten 

tial equation applied to transonic flows T L Holst INASA Ames 
Research Center Moffett Field Cal.f .1 and W F BaHhaus INASA. 
Ames Research Center US Army Aeromechanics Laboratory 
Moffett Field. Calif I AIAA Journal, vol 17 Feb. 1979. p. 145-152 
10 refs 

Implicit approximate 'ac'on/at'on te- *- -uaues lAFl are invest' 


gated for the solution of matnx equations resulting from finite 
difference approximations to the full potential equation in conserve 
tion form. For transonic flows, an artificial viscosity, required to 
maintain stability in supersonic regions, is introduced by an upwind 
bias of the density. Two implicit AF procedures are presented, and 
theu convergence performance is compared with that of the standard 
transonic solution procedure successive line overrelaxation (SLORI. 
Subcritical and supercritical test cases are considered. Results 
indicate a substantial improvement in convergence rate for AF 
schemes relative to SLOR (Authorl 


A79-23694 * » Transient thermal response of ablating bodies 

N Aral (NASA. Ames Research Center. Moffett Field, Calif.) and 
K I Karashima (Tokyo. University. Tokyo. Japan) AIAA Journal. 
vol. 17. Feb. 1979. p. 191 195 26 refs. 

A numerical study of transient thermal response of a blunt 
nosed axisymmetric body made of Teflon is presented using a 
two-layer thermal model It is shown that phase change and 
transvers; heal conduction have a considerable effect on the internal 
temperature field. Comparison of the numerical results with experi 
mental data shows that the single layer thermal model does not 
predict the real ' *iuie of the thermal field, whereas the results of 
the two-layer thermal model agree reasonably well with the 
experiment. (Author) 


A79-23853 * a Production and analysis of thermal decomposi- 

tion product from polymeric materials. D A. Chatfield (Utah. 
University. Salt Lake City, Utah; San Diego State University. San 
Diego. Calif.). I. N. Etnhorn. F. D Hileman. J. H. Futrell. and K. J. 
Voorhees lUtah. University. Salt Lake City. Utah) In: Experimental 
diagnostics in combustion of solids. (A79-23851 08-25) New York. 
American Institute of Aeronautics and Astronautics. Inc.. 1978, p. 
49-75. 22 refs. Research supported by the Hercules. Inc.; NSF Grant 
No. G I 33650; Contract No. NAS2-8244. 

A description is presented of a strategy for analyzing the com- 
bustion process and the degradation products which are formed. One 
of three primary obiectives in the study of polymer degradation is 
related to the characterization of the material to be studied and the 
invest igaton of the thermal behavior of the material. Another objec 
tive is concerned with the definition of the nature of the decomposi 
ton process by identification and quantitation of the degradation 
products. The third obiective involves the determination of the 
mechanism and kinetics of the decomposition process. The methods 
of sample degradation .nclude pyrolysis, oxidative degradation, flam 
ing combustion, and the use of large-scale combustion chambers. 
Methods of chemical separation and identification are considered, 
taking into account low-boiling volatiles, high-boiling volatiles, and 
ancillary techniques. G.R. 

A79-23909 * Dynamics of a stellar bar R H Miller and B 

F. Smith (NASA, Ames Research Center Theoretical and Planetary 
Studies Branch. Moffett Field. Calif.. Chicago, University, Chicago, 
III.). Astrophysical Journal. Part 1. vol 227. Feb 1. 1979. p. 
785-797 20 refs. Grant No. NCA2 OR 108 801 

The dynamical properties of a prolate bar have been studied by 
means of a three ulimensional computer model The bar pattern 
rotates in the sense of the total angular momentum The mean 
particle motion is a rapid streaming in the direction of pattern 
rotation as seen from a frame that rotates with the bar Rotation 
rates that would be inferred from observation are significantly (2-3 
times) faster than the pattern rotation speed. Velocity dispersions are 
anisotropic with the largest component along the bar Particles oscil- 
late in the bar potential significantly faster than pattern rotation 
About 25% of the star orbits are near 2 2. 1 resonance with the slow 
motion along the bar. Particle motion is highly ordered in the bar 
Observable properties are described, where comparisons can be made, 
observable properties are in agreement with observations of bright 
ness contours, velocity fields, and velocity dispersions. The bar has 
nearly exponential density profiles lAuthor) 
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A79-23944 * The solar latitude end radial dependence of 

the anomalous cosmic-ray helium component. R. B. McKIbben, K. R. 
Pyle. and J. A. Simpson (Chicago, University, Chicago. III.). Astro- 
physical Journal. Part -2 - Letters to the Editor, vol. 227, Feb. 1, 
1979, p. L147-L152. 13 refs. NSF Grant No. ATM-77 24494. Con- 
tract No. NAS2 6551. 

Observations are orcsented of the spatial intensity gradients of 
11-20-MeV per nucleon anomalous helium made with Pioneer 10 and 
Pioneer 11 over the radial range 1-11.3 AU for Pioneer 10 and to a 
heliographic latitude of 16 deg at 3.75 AU for Pioneer 11. Evidence 
is found for a significant gradient in heliographic latitude, with flux 
increasing away from the equatorial plane at the rate of about 2% to 
3% per degree of latitude. This result shov. . that the common 
assumption of spherical symmetry for solar modulation is incorrect. 
By comparison with gradients measured for 29-67-MeV per nucleon 
helium and for 11-20-MeV and 29-67-MeV protons, it is found that 
both the radial and latitudinal gradients of the low-energy anomalous 
helium are the largest of those measured. The implications of these 
results for the origin of the anomalous component and for solar 
modulation are brierty discussed. (Author) 


A79-24140 * Sealing scientific probes against deep space 

and the Venusian environment • A tough job. J Pokras. R P. 
Reinert, and R. J. Switz (Hughes Airc'aft Co.. Space and Communi- 
cations Group. El Seoundo. Calif.l. In: Materials synergisms Proceed 
mgs of the Tenth National Technical Conference. Kiamesha Lake. 
N.Y.. October 17 19. 1978. (A79 24076 08-31) Azusa. Calif.. So 
ciety for the Advancement of Material and Process Engineering, 
1978, p 860-872. 5 iefs. Contract No NAS29300 

The Pioneer Venus mission evolved from studies conducted 
during the late 1960s and early 1970s. It was found that a need 
existed for low cost orbiters and landers to explore the planet. The 
considered mission was to be accomplished with six separate vehicles 
arriving at Venus nearly simultaneously in mid December 1978. The 
probes are designed to survive entry and descent into the at o- 
sphete. A description is presented of the approaches used to ma - ’am 
sealing integrity tor the large and small probes under the const- amts 
imposed by the harsh Venusian environment. Attention is given to 
probe vehicle configuration, pressure vessel sealing requirements, 
material and configuration considerations, permanent seals, separable 
seals, development problems, and aspects of seal testing. G R 


A79-24152 * Encounter with Venus. L Colin INASA. Ames 

Research Center, Moffett Field. Calif.). Science, vol. 203 Feb. 23, 
1979, p. 743-745. 8 rets. 

The orbiter and multiprcbe components of the Pioneer Venus 
mission are briefly described The orbiter was launched . May 20, 
1978 and was placed into a h ghly eccentric near polar orbit around 
Venus on December 4, 1978. while the multiprobe was launched on 
August 8. 1978 and reached Venus on December 9, 1978. D ara eters 
of the orbiter orbit are . ■ ented. and modifications of the periapsis 
altitude are described. The time sequences of the probe entry events 
are reported for the large probe, north probe, day probe, and night 
probe, which, along with the bus. are the components of the 
multiprobe. The multiprobe entry and impact locations as well as 
related data are reported. M L. 


A79-24153 * Initial Pioneer Venus magnetic field results • 

Oeyside observations C. T Russell, R C. Elphic. and J. A. Slavin 
(California, University. Los Angeles, Calif.) Science, vol. 203. Feb. 
23. 1979. p. 745-748. 9 refs. Contracts No. NAS2 8088 No 
NAS2 9491. 

Pioneer Venus magnetometer observations in the sunlit iono- 
sphere indicate that the ionosphere is dynamic and very responsive to 
external tolar wind conditions. Bow shock locution, ionosphere 
location, the strength of the magnetic field |ust outside the 
ionopaute. and the field «trength m the ionosphere are found to be 
variable, and the properties of flux topes n the ionospheric magnetic 
field are considered Data on mag' energy density and on 
magnetic field strength are presented. M L. 


A79-24155 * Initial observations of the Pioneer Venue 

orbiter solar wind plasma experiment J. Wo'fe, J. Mihalov. H. 
Collard. 0 McKibbm, R Whitten. A. Barnes (NASA. Ames Research 
Center. Space Sciences Div.. Moffett Field. Calif.), and D. S. 
Intriligator (Southern California. University, Los Angeles. Calif ). 
Science, vol 203, Feb 23. 1979. p 750 752. 12 refs. 

The ionosphere, lonosheath. ionopaute, and bow shock wave of 
Venus are characterized. Venus is found to have a well defined strong 
standing pow shock wave In the lonosheath. downstream from the 
shock, compressed and heated postshock plasma apparently interacts 
directly with the ionosphere Plasma ion velocity deflections suggest 
that the lonopause has a blunt shape. The positions of the bow shock 
and ionopaute are variable and appear to respond to changes in the 
external solar wind pressure M L. 


A79-24158 * Thermal structure and major ion composition 

of the Venus ionosphere - First RPA results from Venus orbiter. W. 
C. Knudsen, K. L. Miller (Lockheed Research Laboratories, Palo 
Alto. Calif.), K. Spenner. V. Novak (Fraunhofer-Gesellschaft zur 
Forderung der angewandten Forschung. Institut fur physikahsche 
Weltraumforschung. Freiburg im Breisgau. West Germany), R. C. 
Whitten (NASA. Ames Research Center. Moffett Field. Calif.), and J. 
R. Spreifn (Stanford University. Stanford. Calif.). Science, vol. 203, 
Feb. 23. 1979, p. 757. 758. 763. 9 refs. Bundesministerium fur 
Forschung und Technologie Contract No. 01 -Do-239> RV14-B-28/73; 
Contract No. NAS2-9481. 

Pioneer Venus in situ measurements of thermal plasma quanti- 
ties were obtained by a retarding potential analyzer. Evidence for 
significant solar wind heating of the lonosohere and indications that 
the ionosphere is close to diffusive equilibrium are reported. 
Information on ionopaute height, the ionospheric particle pressures 
at the ionopause. and the measured ratio of ionospheric scale height 
to ionopause ratio is presented. M.L. 


A79-24161 * Venus thermosphere - In situ composition 

measurements, the temperature profile, and the homopause altitude. 

U. von Zahn (Bonn. Universitat. Bonn. West Germany). D. Krankow- 
sky (MamPlanck-lnstitut fur Kernphysik. Heidelberg, West 
Germany), K. Mauersberger, A. 0. Nier (Minnesota, University, 
Minneapolis, Minn.), and D. M. Hunten (Arizona. University, Tucson, 
Ariz.) Science, vol. 203. Feb. 23. 1979. p. 769770. 12 refs. 
Bundesministerium fur Forschung und Technologie Contract No 
WRK-275 Contracts No. NAS2 7900; No. NAS2 ofl12. 

The neutral mass spectrometer on board the Pioneer Venus 
multiprobe bus measured composition and structural parameters of 
the dayside Venus upper atmosphere on 9 December 1978. Carbon 
dioxide and helium number derides were 6 x 10 to the 9th and 5 x 
10 to the 6th per cubic centimeter, recpectively. at an altitude of 150 
kilometers. The mixing ratios of the both argon- 36 and argon-40 
were approximately 80 parts per million at an altitude of 135 
kilometers. The exospheric temperature from 160 to 1 70 kilometers 
was 285 plus or minus 10 K The helium homopause was found at an 
altitude of about 137 kilometers. (Author) 


A79-24164 * Venus Density of upper atmosphere from 

measurements of dreg on Pioneer orbiter. I I Shapiro. R D 
Reasenberg (MIT. Cambridge Mass.). G R. Hintz R A Jacobson. 
W E Kirhofer, and S. K Wong (California Institute of Technology. 
Jet Propulsion Laboratory Pasadena. Calif.) Science, vol 203 Feb 
23. 1979. p 775-777 16 refs Contracts No NAS7 100 No 
NAS2 9483 

Measurements of the changes in orbital period of the Pioneer 
Venus orbiter are used to estimate the density of the upper 
atmosphere of Venus at altitudes in the range from 150 to ?00 km 
At 150 km. the dayside mean density is 14 times 10 to the 13th 
g CC and the nightside mean density is 4 times 10 to the 14th g cc. 
The oscilljtory patterns of density variation are described The data 
for densities between 150 and 200 km on the dayside are sketchy 
but the data imply a scale height between 15 and 20 km ML 
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A79-24165 * Ultraviolet spectroscopy of Venue • Initial 

rviulti from the Pioneer Venui orbiter. A I. Stewart. L W. Esposito, 

C. A. Berth (Colorado. University, Boulder. Colo.), end D. E. 
Anderson, Jr. (U S. Navv. Naval Research Laboratory. Washington. 

D. C.). Science, vol. 203. Feb. 23. 1979. p. 777 779. 14 refs. 
Contracts No NAS2 8816; No NAS2 9477 

Ultraviolet spectroscopy of the Venus cloud tops reveals 
absorption features attributed to sulfur dioxide in the atmosphere 
above the cloud tow. Measurements of scattered sunlight at 2663 
angstroms show evidence for horizontal and vertical inhomogeneities 
in cloud structure. Images of the planet at SO 2 absorption 
wavelengths show albedo features similar to those seen at 3650 
angstroms from Mariner 10. Airglow emissions are consistent with an 
exospheric temperature of about 275 K. and a night airglow emission 
has been detected, indicating the precipitation of energy into the 
dark thermosphere (Author) 


A79-24168 * Infrared image of Venus at the time of Pioneer 

Venus probe encounter. J Apt and R Goody (Harvard University. 
Cambridge. Mass ). Science, vol. 203. Feb. 23. 1979. p. 785787 7 
refs. Contract No NAS2-9127 

An image of the infrared emission from the Earthfacing 
hemisphere of Venus was obtained at the time the Pioneer Venus 
probes penetrated the atmosphere The thermal structure of the 
atmosphere at the 85-millibar level included regions of rapidly 
varying polar features, a solar-related postciawr. warm area, and a 
nonsolar fixed nighttime warm area. The probes succeeded in 
entering each of these three thermal regions. (Author) 


A79-24169 * Structure of the atmosphere of Venus up to 

110 kilometers Preliminary results from the four Pioneer Venus 

entry probes A. Seiff. 0. B Kirk. S. C. Sommer. R. E Young. J E. 
Lepetich, P. F. Intrieri (NASA. Ames Research Center. Moffett 
Field. Cal'f.). R C Blanchard (NASA. Langley Research Center. 
Hampton, Va I. D- W. Juergens (Ball Aerospace Systems Western 
Laboratories. Gardena. Calif. I. J T. Findlay (Analytical Mechanics 
Associates. Inc.. Hampton. Va.). end J. S Derr (U.S Geological 
Survey. National Earthquake Information Service. Denver. Colo ). 
Science vol 203, Feb 23. 1979. p 787 790 21 refs 

Each of the four Pioneer Venus probes carneo instruments to 
measure the structure of the atmosphere, both below the cloud deck 
and above it to an altitude of at least 120 km Preliminary results are 
presented on lower-atmosphere structure, thermal contrasts, and 
atmospheric stability. Altitudes derived from the data are given along 
with the temperature profile from F7 to 105 km. derived from the 
first analysis of the entry data m the north probe All four probes 
lost temperature data at the 640 K level, which is at an altitude of 
about 12 to 14 km. Values of temperature and pressure at touch 
down are presented in a table . he pressure differences imply terrain 
elevation differences at the landing sites. Above 40 km, the measured 
pro* e moves 'rum near adiabatic toward the theoretical profile for 
radiative equilibrium. G R. 


A79-24173 * First results from the large probe infrared 

radiometer experiment R W. Boese J. B Pollads, and P M Silvag 
go INASA. Ames Research Center Moffett Field, Calif.). Science 
vol. 203, Feb. 23. 1979. p 797 800, 13 refs. 

During the descent to the surface of Venus, the large probe 
infrared radiometer measured the net thermal radiative flux in several 
spectral bandpasses Preliminary analysis has permitted us to estimate 
(11 the infrared extinction coefficient profile attributable to aerosols, 
with respect to their visible profile, in the upper atmosphere of 
Venus and (2) the water vapor mixing ratio below the clouds. An 
indication of the composition of a multioomponent cloud is seen in 
the data from the spectral bandpass from 6 to 7 micrometers 

(Author) 


A79 24 1 74 • Venus lower atmospheric composition Pre- 

liminary results from Pioneer Venus. J H Hoffman R R Hodges. 


Jr. (Texas. University. Richardson. Tex.). M. B. McElrov (Harvard 
University. Camoridge, Mass.), T. M. Donahue (Michigan. University. 
Ann Arbor. Mich.l, and M. Kolpin (Physics International Co.. San 
Leandro, Calif ). Science, vol. 203, Feb. 23. 1979. p. 800-802 13 
refs. Contracts No NAS2 8802. No. NAS2 9485 

Initial examination ol data from the neutral mass spectrometer 
on the Pioneer Venus sounder probe indicates that the abundances of 
argon 36, argon 38. and neon 20 in the Venus atmosphere are much 
higher than those of the corresponding gases in Earth's atmosphere, 
although the abundance of radiogenic argon 40 is apparently similar 
for both planets. The lower atmosphere of Venus includes significant 
concentrations of various gaseous sulfur compounds. The inlet leak 
to the mass spectrometer was temporarily blocked by an apparently 
liquid component of the Venus clouds during passage through the 
dense cloud layer. Analysis of gases released during the evaporation 
of the droplets shows the presence of water vapor to some 
compound or compounds of sulfur. (Author) 


A79-24176 * Pioneer Venus radar mapper experiment. G. H. 

Pettengill. P G. Ford (MIT. Cambridge. Mass ). W. E. Brown 
(California Institute of Technology. Jet Propulsion Laboratory. 
Pasadena. Calif.), W. M. Kaula (California. University, Los Angeles, 
Calil.). C. H. Keller (NASA, Ames Research Center, Moffett Field, 
Calif.). H Masursky (U.S. Geological Survey. Branch of Astrogeol 
ogy. flagstaff. Ariz.l. and G. E. McGill (Massachusetts. University. 
Amherst. Mass.). Science, vol 203. Feb 23. ’979. p 806-808. 
NASA supported research. 

Altimetry and radar scattering data for Venus, obtained from 10 
of the first 13 orbits of the Pioneer Venus orbiter. have disclosed 
what appears to be a rift valley having vertical relief of up to 7 
kilometers, as well as a neighboring, gently rolling plain. Planetary 
oblateness appears unlikely to exceed 1/2500 and may be substan- 
tially smaller (Author) 


A7S-24185 * Near-infrared spectra of the Galilean satellites - 

Observations and compositional implications. J B Pollack. F. C. 

Witteborn. E F. Erickson, D W. Strecker. B. J. Baldwin, and T. E. 
Bunch (NASA Ames Research Center. Space Sciences Div., Moffett 
Field, Calif.) Icarus, voi. 36. Dec. 1978. p. 271-303. 55 refs 

Reflectivity spectra of the trailing and leading sides of lo, 
Europa. Callisto. and Ganymede are analyzed which were obtained at 
an altitude of 41.000 ft from the Kuiper Airborne Observatory with 
circular variable filter-wheel spectrometers in the spectral region 
from 0.7 to 5.5 merons The data are compared with laboratory 
Sjectrum and with synthetic sjectra constructed n the basis of 
simple multiscattering theory. The 2.9-micron teati .■ in Callisto's 
giectra is attributed primarily to bound water; the fractional 
amounts of water ice cover on the trailing and leading sides of 
Ganymede and on the leading side of Europa are estimated. The 
bare-ground areas on Ganymede are shown to have reflectivity 
properties comparable to those of Callisto's surface in the studied 
spectral region, and the surfaces of both satellites are found to 
contain significant quantities of bound water It is suggested that 
mmor but significant amounts of ferrous- bearing material leither 
ferrous salts or a'kali feldspars) can account for the 1.35-micron 
feature of lo. F.G M 

A79-2444 7 * lo An intense brightening near 5 micro- 

meters. F. C Witteborn. J D Biegman, and J B Pollack (NASA. 
Ames Research Center. Moffett Field. Calif. I Science, vol 203. Feb. 
16. 1979. p. 64 3 646 23 refs. 

Spectrophotometric observations of the Jovian satellite lo on 
February 20 and 21. 1978. (Universal Timel were made from 1.2 to 
5 4 micrometers lo's brightness at 4 / iu 3.4 micrometers was found 
to be three to five times greater at an orbital phase angle o< 68 deg 
than at orbital phase angles of 23 deg 15.5 hours before the 
brightening) and 240 deg (20 hours after the brightening) Since the 
5micrometer albedo of lo is near unity under ordinary conditions, 
the observel transient phenomenon must have been the result of an 
emission mechanism Although several such mechanisms were ex 
ammed, the actual choice is not clear (Authotl 
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A79 24581 * An upper limit to far infrarad emission from 

tha Crab nebula. P. M. Harvey, H. A. Thronson, Jr. (Steward Obser- 
vatory, Tucson, Ant.), and I. Gatley (California Institute of Technol- 
ogy. Pasadena, Calif.). Astronomical Society of tha Pacific, Publica- 
tions, vol. 90, Dec. 1978-Jan. 1979, p. 655, 656. 15 refs. Grant No. 
NGR-03-002-390. 

Upper limits to the 50- and 100-micron emission from tire Crab 
nebula are reported. These data are consistent with a spectrum that 
follows a power-law interpolation between the millimeter and near- 
infrared fluxes. The data are interpreted in terms of an upper limit to 
thermal emission by dust in the nebula. The upper limit to the 
amount of dust present is consistent with previously reported upper 
limits to optical extinction associated with the nebula. (Author) 

A79-24759 * Numerical solution of compressible viscous 

flows. R. W. MacCormack and H. Lomax (NASA. Ames Research 
Center, Moffett Field, Calif.). In: Annual review of fluid mechanics. 
Volume 11. (A79-24751 09-34) Palo Alto. Calif., Annual Reviews. 
Inc.. 1979, p. 289-316. 48 refs. 

The presented review is concerned with the problem of calculat- 
ing compressible visoous flows. Basic numerical considerations and 
problems associated with calculating viscous flows are examined and 
current numerical approaches toward the solution of the Nevier- 
Stokes equations are discussed. It is pointed out that the numerical 
solution of the full time-dependent equations for turbulent flow is 
not practical with present computers. Therefore, turbulence effects 
must be accounted for by modeling. Developments related to turbu- 
lence modeling are described. In connection with a discussion of 
numerical methods for solving viscous flow equations, attention is 
given to numerical domains of dependence of typical explicit and 
implicit methods, the diffusion problem, the convection-diffusion 
problem, and the split-hybrid method. G.R. 


A79-25085 * Clean source of metallic Zr for ultrahigh 

vacuum surface studies. P R Davis and H R Poppa (NASA. Ames 
Research Center. Moffett Field. Calif 1. Journal of Vacuum Science 
and Technology, vol. 15. Sept.-Oct 1978, p. 1771, 1772. Contract 
No NAS2 9629. 


A79-2S094 * Melting of lo by tidal dissipation. S. J. Peale 

(California, University, Santa Barbara, Calif.), P. Cassen, and R. T. 
Reynolds (NASA, Ames Research Center, Theoretical and Planetary 
Studies Branch, Moffett Field, Calif.). Science, vol. 203, Mar. 2. 
1979, p. 892 894. 15 refs. Grants No. NGR 05-010062; No. NCA2- 
0R68O701. 

The resonant structure of lo leads to forced eccentricities that 
are considerably larger than the free values. Although still modest by 
all standards, these forced eccentricities coupled with the enormous 
tides induced by Jupiter lead to magnitudes of tidal dissipation that 
are large enough to completely dominate the thermal history of lo. 
In the present paper, the forced eccentricities are calculated and then 
substituted into an expression for the total tidal dissipation. The 
results point to the possibility that the dissipation of tidal energy in 
lo may have melted a major fraction of lo's mass. V.P. 


A79-25104 ' Rate equation for desorbing particles T. 

Halicioglu INASA/Stanford. Joint Institute fnr c, : f, ace and 
Microsti uctural Research, Moffett Field. Cal'*' journal of Vacuum 
Science and Technology, vol 16. Jan Feb 1979, p 54 57 14 refs 
A rate equation describing the desorption of particles from 
substrates has bet *Armulat»d jjmg a simple classical model in 
terms of the particulate escape probabilities and escape velocities 
Numerical results fo’ desorption rates 3S a function of temperature 
using simple two body potentials are calculated for various metallic 
systems These results were obtained for the low coverage limits and 
are found to be m good agreement with experimental findings The 
present formulation also provides an improved picture of the 
physical nature of the commonly discussed parameters, such as the 
frequency factor desorption energy, and desorption temperature in 
relation to observed desorption phenomena (Author) 


A 79 25350 * Thermal response of composite panels. D. A 

Kourtides. W J. Gilwee, Jr., and J. A. Parker (NASA, Ames Research 
Center, Moffett Field, Calif.) Polymer Engineering and Science, vol. 
I9.no. 3. Feb. 197 J, p. 226-231. 10 refs. 

The thermochemical and flammability characteristics of lammat 
ing resins and composites currently in use and others being 
considered for use as aircraft interior panels are described. The 
properties studied included (1) limiting oxygen index of the 
composite constituents; (2) fire containment apabrlity of the 
composite; (3) smoke evolution from the composite; (41 thermo- 
gravimetric analysis; (5) composition of the volatile products of 
thermal degradation; and (6) relative toxicity of the volatile products 
of pyrolysis. The performance of high-temperature laminating resins 
such as modified phenolics, polyimides and bismaleimides is 
compared with the performance of epoxies. The relationship of 
increased fire safety with the use of polymers with high anaerobic 
char yield is shown Processing parameters of the state-of the art 
epoxy resin and the advanced resin composites are detailed. 

(Author) 


A79-2S355 * Latitudinal variations of stratospheric aerosols. 

N. H. Farlow, G. V. Ferry (NASA, Ames Research Center. Moffett 
Field, Calif.), H. Y. Lem. and D. M. Hayes (LFE Corp., Richmond. 
Calif.). Journal of Geophysical Research, vol. 84, Feb. 20. 1979, p. 
733-743 23 refs. 

We have obtained stratospheric aerosols from tropical to 
northern latitudes using special collectors on U-2 aircraft during 
1976 and 1977. Aerosols characterized by large numbers of small 
particles are found in the tropical zone suggesting this is a region of 
particle growth; whereas aerosols containing mostly larger particles 
are distributed throughout the Northern Hemisphere indicating a 
well-mixed, mature population. We find the aerosol layer extends 
from higher altitudes near the equator to lower ones toward the pole. 
Although this gradient suggests mature aerosols may leave the 
stratosphere at high latitudes, the data are. as yet. inconclusive. 
Comparisons of our data with those of other investigators using 
different instruments are generally encouraging, suggesting that if 
similar populations were sampled, the results would be similar When 
our calculated sulfate mass mixing ratios are compared with those 
measured directly by others, we find better agreement is achieved if 
we assume more dilute sulfate and water mixtures than previously 
proposed. (Author) 


A7925852 * a Space reflector technology and its system 
implications. K. W. Billman, W. P. Gilbreath (NASA, Ames Research 
Center. Moffett Field, Calif.), and S. W. Bowen (Beam Engineering, 
Inc.. Sunnyvale. Calif.). American Institute of Aeronautics and 
Astronautics, Annual Meeting and Technical Display. 15th. Washing- 
ton, D C.. Feb. 6-8. 1979, Paper 79-0545 18 p. 18 refs. 

The technical feasibility of providing nearly continuous solar 
energy to a world-distributed set of conversion sites by means of a 
system of orbiting, large-area, low-areal-density reflecting structures 
is examined. Requisite mirror area to provide a chosen, year averaged 
site intensity is shown A modeled reflector structure, with suitable 
planarity and ability to meet operational torques and loads is 
discussed. Typical spatial and temporal insolation profiles are 
presented These determine the sizing of components and the output 
electric power from a baselined photovoltaic conversion system 
Technical and economic challenges which, if met, would allow the 
system to provide a large fraction of future world energy needs at 
costs competitive to circa 1995 fossil and nuclear sources are 
discussed. (Authoi ) 


A79-26041 * » On the internal structure of the major satel- 

lites of the outer planets. R T Reynolds and P M. Cassen (NASA. 
Ames Research Center, Theoretical and Planetary Studies Branch. 
Moffett Field, Calif.). Geophysical Research Letters vol 6. Feb 
1979. p. 121 124. 21 reft. 

The structures and thermal evolutions of the large icy -satellites 
of the outer solar system are considered. It is shown (for bodies 
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comparable in size and mats to tha Galilaan satellites, hawing sizeable 
man fraction of H20, and with meteoritic abundances of radioactive 
materials oontamed within their silicate fractions) that the crust of 
solid ice over a liquid mantle predicted by conductive heat transfer 
calculations is unetable to large-scale solid-state convection. For 
appropriate material parameters, convective heat-transfer rates are 
sufficient to freeze a large liquid mantle on a time scale that is short 
compared to the lifetime of the body. It is also concluded that the 
ice layer is oonvecting at the present time. A reevaluation of previous 
work, using improved values for material parameters and boundary 
conditions, reverses earlier conclusions and implies a rigid outer crust 
with resulting long-term stability of surface features to creep defor- 
mation. The combination of a rigid crust with active internal convec- 
tion presents the add'''onal possibility of surface features that are 
produced and maintained by dynamic internal processes. (Author) 


A79-26134 * Opacified silica reusable surface insulation 

/RSI/ for thermal protection of the Space Shuttle Orbiter. H. E. 
Goldstein, M. Smith. D. Stewart (NASA. Ames Research Center, 
Moffett Field, Calif.), and D. B. Leiser (NASA. Ames Research 
Center. Moffett Field; Stanford University. Stanford. Calif.). In; 
Thermal conductivity. New York. Plenum Publishing Corp., 1978, p. 
335 341. 

The present paper deals with a second-generation reusable sur- 
face insulation (RSI) material, termed LI-2200, which has been 
chosen for use on limited areas of the Orbiter heat shield. It is a rigid 
sintered fibrous silica containing about 3% by weight 1200 (pit 
silicon carbide powder, capable of surviving multiple reentries at 
temperatures on the order of 1400 C. The lower thermal conduc- 
tivity achieved by opacification with silicon carbide is demonstrated 
by radiant transmission measurements and thermal response tests. 

VP 


A79-26145 * The use of hybrid integrated circuit techniques 

in biotelemetry applications. T. 3. Fryer (NASA, Ames Research 
Oenter. Moffett Field. Calif.). Biotelematry. vol. 4. no. 4, 1977. p. 
193-216. 9 refs. 

A review is presented of some features of hybrid integrated 
circuits that make their use advantageous in miniature biotelemetry 
applications. The various techniques for fabricating resistors, 
caoacitors and interconnections by both thin film and thick film 
technology are discussed. The use of chip capacitors, resistors, and 
especially standard 1C chips on substrates with fired-on interconnec- 
tion patterns is emphasized. The review is designed primarily to 
acquaint biotelemetry users and designers with an overview of this 
fabrication technique so that they can better communicate their 
needs with an understanding of its limitations and advantages to 
facilities specializing in hybrid construction. (Author) 


A79-26248 * A comparison of theoretical and experimental 

video compression designs H W. Jones. Jr (COM 00DE, Inc . 
Mountain View. Calif.). IEEE Transactons on Electromagnetic Com 
patibility vol EMC -21. Feb 1979. p. 50-56. 25 refs. Contract No 
NAS29703. 

This paper compares theoretical and experimental picture com 
pression designs, for images processed in 8 x 8 blocks using the 
Walsh Hadamard transform (WHTI. The optimum picture compres- 
sion design is well known, if the mean-square error (mse) is used as 
the measure of distortion, and if it is assumed that the video orocess 
is a stationary first-order Markov process with a Gaussian distribu 
tion. This theoretical design gives useful results when the transform 
processing is done on full pictures, but gives inferior results (relative 
to empirical design) when transform processing is done on small 8 x 
8 blocks. The use of non Gaussian distributions for the transform 
components fails to improve this poor performance, which is due to 
the nonstationary nature of the video process. An experimentally 
based design procedure, which considers nonstationarity. yields signi 
ficantly improved mse and subiective performance (Author) 


A 79- 26 5411 * Effect of pyrofyus temperature end air flow 

on toxicity of gaiet from ■ pofyatyrene polymer. C. J. Hilado, E. M. 
Olcomendy. and 0. P. Brauer (San Francisco. University. San 
Francisco. Calif.). Journal of Combustion Toxicology, vol 6. Feb. 
1979. p. 13 19 6 refs. Grant No. NsG 2039. 


A79-26582 * Toxicity of pyrolysis gases from potyoxy- 

methylene. C. J. Hilado. J. E. Schneider, and D. P. Brauer (San 
Francisco. University. San Francisco. Calif.) Journal of Combustion 
Toxicology, vol. 6. Feb 1979. p. 3G36. Grant No NsG 2039. 

A sample of polyoxymethylene was evaluated for toxicity of 
pyrolysis gases, using the toxicity screening test method developed at 
the University of San Francisco. Under several test conditions, this 
material gave rhorter times to death than mnny other synthetic 
polymers. Carbon monoxide appeared to be the principal toxicant in 
the pyre lysis gases (Author ) 


A79-26583 * Effect of pyrolysis temperature and air flow 

on toxicity of gases from Douglas fir in USF toxicity teat. C. J. 

Hilado. E. M Olcomendy. and D. P. Brauer (San Francisco. 
University. San Francisco. Calif. |. Journal of Combustion Toxi- 
cology. vol. 6. Feb 1979. p. 48 57. 7 refs. Grant No. NsG-2039. 


A79-26584 * Weight control and restraint of laboratory rats 

C. J Hilado and K Van Breda Kolff (San Francisco, University. San 
Ftancisco. Calif.). Journal of Combustion Toxicology, vol 6. Feb 
1979 p 58-62 14 refs. Grant No NsG 2039 

The use of restrained and confined rats in some procedures used 
in combustion toxicology introduces the problems of obtaining rats 
of the appropriate size for the apparatus, and of identifying any 
artifacts resulting from the use of restraint alone. Feeding studies 
indicate that controlled feeding of fastgrowing strains such as the 
Sprague- Dawley can hold tat size essentially constant for significant 
periods of time The undesirable aspects are the need to cage the 
animals individually, with resultant psychological as well as meta 
bolic effects. Restraint studies ot slow-growing strains such as the 
Fischer 344 indicate that denying access to food and water for 
periods of several hours at a time interrupts normal gain only 
temporarily (Author) 


A79-26595 * « Radiation energy conversion in space. K W 

Billman (NASA Ames Research Center. Materials and Physical 
Sciences Branch. Moffet Field, Calif ) Astronautics and Aeronautics. 
vol. 17. Mar 1979. p 18 26 

Topics discussed at the thud NASA conference on radiant 
energy conversion are reviewed The unconcentrated photovoltaic- 
generation version of a solar power satellite is described noting that 
it will consist of a 21.3 x 5 3 sq km silicon solar cell array expected 
to .provide 17 Gw of electrical power, with 1 km in diam transmitters 
oriented to beam 2.45 GHz microwave power to two receiving 
rectifying rectennas on earth The Solares space energy system 
concept, designed for providing a large fraction ot the world's energy 
needs at costs comparable to those of future ooal/nuclear alternative, 
is consideied. as are subsystems for improving the economics of the 
solar [lower satellite A concept proposing the use of relativistic 
electron-storage rings for electronbeam energy transmission and 
storage, and a report on the production of a high temperature plasma 
with concentrated solar radiation are taken into account Laser 
conversion systems, including the direct solar pumped space laser, 
and the telec powered spacecraft, are discussed A A 

A 79 26687 * High-angular resolution far-infrared observa- 

tions of the Rho Ophiuchi dark cloud P M Harvey, M F. Campbell, 

and W. F Hoffmann (Steward Observatory, Tucson. Ariz.). Astro- 
pby steal Journal. Part I. vol. 228. Mar 1. 1979, p 445 449 21 refs. 
Grant No NGR-03G02 390 
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A79-2679B * Numerical calculation* of protoitdlar hydro- 

dynamic oollapt*. P. Bodanhaimar (Lick -Observatory, Santa Cruz, 
Calif.) and D. C. Black (NASA, A mas Research Canter, Moffett 
Field. Calif.). In: Protoitart and planets: Studias of star formation 
and of the origin of the solar system. (A79-26776 10-90) Tucson, 
Ariz., University of Arizona Press, 1978. p. 288-322. 66 refs. NASA- 
supported research. 

Although 1-0 (spherically symmetric) experiments of protostar 
oollaps* are highly idealized, they are the only ones which have been 
carried to a stage where a 'stellar' object it formed. Experiments haw* 
shown that the parameters (eg., radius and luminosity) of the visible 
stellar cor* are sensitive to the assumed initial conditions, particular- 
ly the initial density. One of the major findings of 2-0 numerical 
experiments is the formation of rings. Threedimentional hydro- 
dynamical calculations indicatt that a collapsing cloud will break up 
into two or more orbiting subcondensations with the possible subse- 
quent development of * stellar multiple system. G.R. 


A79-26934 * » Wind-tunnel fan noise reduction including ef- 
fects of turning vanes on noise propagation. P T. Soderman (NASA. 
Ames Research Center. U.& Army. Research and Technology 
Laboratories. Moffett Field. Calif.) and L E. Hoglund (Beam Errgi 
neering, Inc., Sunnyvale, Calif.). American Institute of Aeronautics 
and Astronautics. Aeroacoustics Conference. 5th. Seattle. Wash.. 
Mar. 12 14. 1979. Paper 790642. 7 p. 10 refs. 

Fan silencers with low-pressure drop have been designed and 
installed in the NASA Ames 7- by 10-Foot Wind Tunnel No 1 The 
silencers are composed of an absorbent lining flush with the wind- 
tunnel walls upstream of the fan and an absorbent splitter in the duct 
downstream of the fan. An acoustical insertion loss of 4 to 12 dB 
was measured between 100 and 1000 Hz. High frequency perfor- 
mance of the silencers was reduced by test-section noise and by 
corner vanes which turned the sound waves so they followed the 
duct axis. Sound below 1.2 kHz diffracted around the 305- mm- long 
vanes and impinged on acoustically absorbent corner walls. Wind- 
tunnel flow losses are discussed. (Author) 

A79-27131 * Bistatic tynthetic aperture radar using two 

satellites. K. Tomiyasu (GE Valley Forge Space Center. Philadelphia, 
Pa.). In: EASCON 78. Electronics and Aerospace Systems Conven- 
tion, Arlington, Va„ September 25-27, 1978, Record. (A79- 
27126 10-32) New York, Institute of Electrical and Electronics 
Engineers. Inc, 1978. p. 106-110. 8 refs. Contract No. NAS2-9580 

The paper demonstrates the feasibility of a bistatic synthetic 
aperture radar IBISARI utilizing two satellites The proposed BISAR 
assumes that the direction of the two narrow antenna beams are 
programmed to coincide over the desired area to be imaged. 
Functionally, the transminer and receiver portiors car be niter 
changed between the two satellites. The two satellites may be in one 
orbit plane or two different orbits such as geosynchronous and 
low-earth orbits. The pulse repetition frequency and imaging 
geometry are constrained by contours of isodops and isndels With 
two images of the same area viewed from different angles, it is 
possible in principle to derive three-dimensional stereo images. 
Applications of BISAR include topography, water resource manage- 
ment. and soil moisture determination. Advantages of BISAR over a 
monostatic SAR are mentioned, including lower transmitter power 
and greater ranges in incidence angle and coverage S.D. 

A79-27192 * Error analysis of finite difference schemes ap- 

plied to hyperbolic initial boundary valua problems G. Skollermo 
(Uppsala, Universitet. Uppsala. Sweden). Mathematics of Computa- 
tion. vol. 33. Jan. 1979. p. 1 1 35 7 refs. Research sponsored by the 
Swedish Institute for Applied Mathematics. Grant No. NCA2- 
OR745-702. 

Finite difference methods for the numerical solution of mixed 
initial boundary value problems for hyperbolic equations are studied. 
The reported investigation hat the objective to develop a technique 
for the total error analysis of a finite difference scheme, taking into 
account initial approximations, boundary conditions, and interior 
approximation. Attention is given to the Cauchy problem and the 
initial approx i mtt ion. the homogeneous problem in an infinite strip 
with inhomogeneous boundary data, the reflection of errors in the 


boundaries, and two different boundary approximations for the 
leapfrog scheme with a fourth order accurate difference operator in 
space. G.R. 

A79-27373 * An atominic calculation of two-dimenatonal 

diffusion of a Pt adatom on a Pl/110/ surface. T. Halicioglu (NASA. 
Ames Research Center. Moffett Field. Calif.). Surface Science, vol. 
79. no. 1. Jan. 1979, p. L346-L348. 

Results of an atomistic calculation supporting two-dimensional 
diffusion of * Pt atom on a Pt(1 10) surface are presented. The 
calculations for diffusion energies indicate that interchannel diffu- 
sion by the replacement of a channel-wall atom by the adatom is 
energetically favorable. A.A. 

A79-27425 * C-13 NMR spectroscopic study of epoxidized 

1,4-polyisoprene and 1.4-polybutadiene. R. V. Gemmer and M. A. 
Golub (NASA, Ames Research Centei. Moffett Field, Calif.). 
< American Chemical Society. Western Regional Meeting, Anaheim . 
Calif.. Oct 12-14. 1977.1 Journal of Polymer Science, Part A ■ 
Polymer Chemistry, vol. 16. 1978. p. 29852990 15 refs. 


A79-27695 * Cool stars - Effective tern per* tures. angular 

diameters, and reddening determined from 1-5 micron flux curve* 
and model atmospheres. J. 0. Scargle and D. W. Strecker (NASA. 
Ames Research Center. Space Science Oiv.. Moffett Field, Calif.). 
Astrophysical Journal. Part 1. vol. 228, Mar 15. 1979, p. 838-853 
48 refs. 


A79-27712 * Jovian electron propagation out of the solar 

equatorial plane Pioneer 11 observations. D. C. Hamilton and J. A. 

Simpson (Chicago. University. Chicago. III.). Astrophysical Journal. 
Part 2 ■ Letters to the Editor, vol 228. Mar. 15. 1979. p. L123-L127. 
17 refs. NSF Grant No. ATM-77 24494. Contract No. NAS2-6551. 

Jovian electron intensity in the energy range 2-7 MeV was 
measured along the trajectory of Pioneer 11 up to 16 deg 
heliographic latitude. These electrons have crossed the average 
direction of the interplanetary magnetic field, propagating normal to 
the solar equatorial plane, and their intensity continues to be 
modulated by corotating interaction regions over this latitude range. 
From these data, the electron diffusion coefficient perpendicular to 
the equatorial plane (K2 * 2 x 10 to the 20th sq cm/s) was derived to 
within a factor 2 using a three-dimensional diffusion-convection 
model and the values of the parallel and perpendicular diffusion 
coeff cients in the solar equatorial plane (Ky « 5 x 10 to the 22nd sq 
cm/s. K2 • 10 to the 21st sq cm/s. respectively), which had 
previously successfully described Jovian electron propagation near 
the equatorial plane from 1 to about 10 AU. These results indicate 
that the Jovian electron intensity may be very low at high solar 
latitudes. (Author) 

A79-27857 * Simulated lidat return from a one-dimensional 

stratospheric aerosol model. P. Hamill. T J. Swissler (Systems and 
Applied Sciences Corp . Hampton. Va.) R. P Tu.-co (R & D 
Associates. Inc.. Marina del Rey, Calif.), and O 8 Toon (NASA. 
Ames Research Center. Moffett Field. Calif.) Nature, vol. 278. Mar. 
8. 1979, p. 149-152. 13 refs. Contracts No. NAS1-15077, No. 
NAS2 9881. 

Results are presented for theoretical calculations of lidar 
backscatter s’ wavelengths of 0.6943 and 1.06 microns from the 
stratosphere aerosol. The computations are based on the size 
distribution, particle number density, and particle composition 
predicted by a ore-dimensional model of the stratospheric aerosol 
layer that assumes that the primary source of sulfur to the 
stratosphere is biogenic OCS released at ground level The aerosol 
particles are taken to be spherical liquid H2S04-H20 solution 
droplets with solid cores, which undergo condensation, evaporation, 
coagulation, sedimentation, and vertical eddy mixing The theoretical 
backscatter profiles are compared with experimental esults obtained 
from actual lidar observations of the stratospheric aerosol layer 
before and after the eruption of Volcan de Fuego in October 1974. 
The model prediction' are shown to be in good agreement with the 
average of a number of observations. F G.M 
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A 79 2 8006 * Hadamwd techniques in optic* and their 

relationship to other multiplexing schemes M. Herwit (Cornell 
University, Ithaca. N Y.). In Computer* in optical lyttemi. Proceed 
ings of the Seminar. San Oiago. Calif., August 28. 29. 1978. 
(A79-28001 10-59) Bellingham, Wash.. Society of Photo-Optical 
Instrumentation Engineers, 1978. p. 119-122. 17 refi. Grant No. 
NGR-33 -010-146. 

Some general properties of multiplexing optical systems for 
astronomical applications are described. The advantages and dis- 
advantages which characterise Fourier and digitally encoded instru- 
ments whan faced with any of ten sources of noise are discussed. 

BJ. 


A 79- 280 17 * Comparison of video fields and frames for 

transform compression. H. W. Jones. Jr. (C0M-C0DE. Inc.. Moun- 
tain View. Calif.) and L. B. Holman (NASA. Ames Research Center. 
Moffett Field. Calif.). In: Applications of digital image processing; 
Proceedings of the Seminar. San Diego. Calif.. August 28. 29. 1978. 
IA79-28006 10-35) Bellingham, Wash., Society of Photo-Optical 
Instrumentation Engineers, 1978, p. 214-221. 7 refs. Contract No. 
NAS29703 

Because of the interlaced television scan, the two fields that 
form an interlaced video frame are generated 1/60 of a second apart 
If the two fields are compressed independently, the correlation 
between adiacent lines is unused. The transmission rate can be 
reduced by using a field memory t; form an interlaced frame. Four 
test images were processed as fields and as interlaced fiames. using 
both theoretical and experimental compression designs. For com- 
parable maen-square error and subjective appearance, field com- 
pression requires about one-half bit per sample more than frame 
compression. However, the overall transmission rate • the number of 
bits per image times the number of images per second - is more 
meaningful than the number of bits per sample. When transform 
compression at low transmission rates merges the adjacent lines, 
frame compression becomes similar to field repeating, and the 
memory can be reduced (Author) 


A79-28129 * Overview of later applications to chemistry. T 

F George (Rochester, University. Rochester. NY ) In Laser 
spectroscope Applications and techniques. Proceedings of the 
Seminar. San Diego. Calif . August 30. 31. 1978 IA79 28128 10 251 
Bellingham. Wash.. Society of Photo-Optical Instrumentation Engi 
neers, 1978. p 2-10 43 refs NSF Grants No CHE 77 14548 No 
CHE 77 27826 Contract No F4962D78 C 0005 Grant No 
NsG 2198 

The discussion is in three parts First, laser spectroscopy is 
discussed with consideration given to single photon and multiphoton 
processes Second, attention is given to the use of lasers in studying 
molecular interactions and reaction dynamics Finally, the paper 
discusses the relationship between chemistry and laser development 

B J 


A79-28267 * • Computer analysis of afsalls of revolution using 
asymptote remits. C R Steele (Shell Technology Associates. Stan 
ford University. Stanford, Calif ), G V Ranian (Shell Technology 
Associates. Stanford. Failure Analysis Associates Palo Alto. Calif I, 
C. Goto (Shell Technology Associates. Stanford. Calif ). and T H 
Pulliam (NASA. Ames Research Center. Mountain View Shell Tech 
noiogy Associates. Stanford. Calif.) In Structures. Structural 
Dynamics, and Materials Conference. 20th. St Louis. Mo . April 4 6. 
1979. Technical Papers on Dynamcs and Loads (A79 28251 10 391 
New York. American Institute of Aeronautics and Astronautics. Inc , 
1979. p 16? ,7n 1 3 refs. (AIAA 79 0752) 

I* is suggested that asymptotic results for the behavior of thin 
she' i can be incorporated in a general computer code for the analysis 
o' a complex shell structure The advantage when compared to 
listing finite difference or finite element codes is a substantial 


reduction in computational labor with the capability of working to a 
specified level of accuracy. A reduction in user preparation time and 
dependence on user judgment it also gained. Since mesh spacing can 
be internally generated The general theory it described in this paper, 
as well as the implementation in the computer code FAST 1 (Furv 
tionel Algorithm for Shell Theory) for the analysis of the geneial 
axisymmetnc shell structure with axisymmetnc loading (Author) 


A 79- 29001 * Scattering of emitted radiation from inhomo- 

geneous and noniaothermal layers R W Bergstrom (Illinois. Umv*r 
sity. Chicago, III.) and A. C. Cogley (NASA. Ames Research Center. 
Moffett Field. Calif.). Journal of Quantitative Spectroscopy and 
Radiative Transfer. vol. 21. Mar. 1979, p. 279-292. 7 refs. NSF Grant 
No. ENG 74-17488, Grant No. NCA2-OR330-701. 

A parametric study is performed for the exiting monochromatic 
intensities scattered from finite plane-parallel inhomogeneous layers 
that are driven solelv bv a distribution of thermal sources. Intensities 
are obtained by invariantfy imbedding the standard and thermal 
scattering functions. The single-scattering albedo and me Henyey- 
Greenstem phase- function parameter art varied independently, and 
both linear and exponential profiles are considered. Linear tempera- 
ture profiles era used, including temperature inversions. The resulting 
intensities, as a function of the direction cosine of propegation. are 
discussed from a remote- sensing point of view. For an isothermal and 
homogeneous medium, the gross characteristics of the exiting 
intensity, represented by its overall slope, mean value (magnitude), 
and an interior maximum value, can be related to the total optical 
depth, tingle-scattering albedo, and phase function, respectively. For 
a homogeneous medium, linearly decreasing (in the line of sight) 
temperature profiles tend to obscure the phase-function information 
and decrease the apparent optical depth. On the other hand, linearly 
increasing temperature profiles tend to retain phase-function infor- 
mation and increase the apparent optical depth. Temperature 
inversion profiles give intensities very similar to those for purely 
linear profiles. (Author) 


A79-29176* On inhomogeneous scattering models of 

Titan's atmosphere M Podolsk (NASA. Ames Research Center. 
Space Sciences Div.. Moffett Field, Calif.; Tel Aviv University. Tel 
Aviv. Israel) and L. P Giver (NASA. Ames Research Center. Space 
Sciences Div., Moffett Field. Calif.). Icarus, vol. 37, Feb 1979, p 
361 376 36 refs. 

Podolsk and Danielson (1977) discussed the homogeneous 
model of T itan’s atmosphere with the dust and gas uniformly mixed. 
They were able to reproduce the equivalent widths of the CH4 bands 
at 4680 and 5430 A but tailed to agree with the observations in the 
near infrared. The present paper develops an inhomogeneous model 
which has the dust and gas essentially separated, this model agrees 
fairly well with the near I R data of Younkin (1974) but does not 
agree with the data of Luti et al. (1976) for the 4860 A band and it 
must be adiusted to match their data for the 5430 A band. B J. 

A 79- 30248 * Fracture modes and acoustic emits on of 

composite materials A Rotem and E Altus (NASA. Ames Research 
Center. Materials and Physical Sciences Branch Moffett Field. Calif 
Techmon Israel Institute of Technology. Hai*a. Israel). Journal of 
Testing and E valuation, vol 7. Jan 1979. p 33 40. 9 refs 

Unidirectional fibrous composite material laminae are the 
construction material of a laminate Four failure modes can occur in 
this material, and the identification of these modes is as important as 
the identification of onset of fracture Acoustic emission (AEI 
pulses, generated bv the change in the stress field resulting from 
cracking in material, have a unique pattern of amplitude distnbu 
non that depends only on the mode of fracture and the type of 
material By using a tapered doutle-cantilever beam as grips for the 
unidirectional lamma. a crack with a constant stress intensity factor 
was induced, thus eliminating the factor of the stress level Placing 
the lamina in different directions relative to the jnp* imposed a 
different failure mode By plotting the log of the relative number of 
AE Pulses above some level versus the log of the relative level, a 
single constant coefficient can be measured for each material and 
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mod* o* fracture. The AE energy is proportional to the energy 
released by the acking, this proportionality depends on the 
medium where the AE waves have to travel, and not on the cracking 
mode. (Author) 

A 79 -30473 * a Modification of solar lines propagating 

through the interplanetary medium. F. M. Wu and 0. L. Judge 

(Southern California, Unlv.-rsity, Los Angeles, Calif.). Journal of 
Geophysical Research, vci. 84, Mar. 1, 1979, p. 979-982. 10 refs. 
Contract No. NAS2-6558. 

The optical depths of the solar H Lyman-alpha and the He 
584-A lines in interplanetary space are calculated. From these the 
solar line profiles at Saturn and Uranus are determined. It is found 
that the solar H Lyman-alpfca line can be diminished strongly within 
a spectral region of less than 0.2 A from the line center. On the other 
hand, there is no significant absorption of the He 584-A line except 
in the downwind region, where absorption occurs within a spectral 
region of about 0.04 A. The effects of solar line modification on 
planetary and interplanetary glow observations are discussed. 

(Author) 

A79-30603 * * Reynolds number effects on the turbulence 
field in compressible boundary layers. M. Acharya, C. C. Horstman, 
and M. I. Kussoy (NASA. Ames Research Center, Moffett Field, 
Calif.). AIAA Journal, vol. 17, Apr. 1979, p. 380 386. 19 refs. 

Detailed experiments were conducted in a zero pressure 
gradient, supersonic turbulent boundary layer, including measure- 
ments of the three components of velocity fluctuations and the 
turbulent shear stress, for Reynolds numbers ranging from 11.7 
million to 105 million at a freestream Mach number of 2.3. The 
mean flow measurements established the fully developed and 
equilibrium nature of the boundary layer. Measurements of the 
turbulence field show that the vertical and transverse fluctuations are 
essentially equal throughout the boundary layer at all Revnolds 
numbers, a feature that is different from observations in incompress- 
ible flows. The data show that the boundary layer exhibits similarity 
in the turbulence profiles for the entire Reynolds number range and 
agrees with previous compressible and incompressible data using 
Morkovin's scaling to account for compressibility effects. (Author) 

A79-31002 * Cryogenics for spacecraft J. W. Vorreiter 

(NASA, Ames Research Center, Moffett Field, Calif.). In: ICEC 7; 
Proceedings of the Seventh International Cryogenic Engineering 
Conferance. London, England. July 4-7. 1978. (A79-31001 12-31) 
Guildford, Surrey, England I PC Science and Technology Press. Ltd., 
1978, p. 1-17 32 refs 

It is pointed out that cryogenic engineering has been an integral 
part of space research almost from 'he beginning of the space age 
because of the significant performance advantages available from 
cryogenically fueled rocket engines. In recent years, space-related 
cryogenic engineering has expanded from booster engines to include 
soacecraft systems because of the vastly improved performance 
available from cooled detectors and systems. The requirements for 
detector cooling in space are examined, taking into account earth 
observation, atmospheric measurements, infrared astronomy. X-ray 
astronomy, gamma-ray astronomy, radio astronomy, relativity mea- 
surements. magnetic field measurements, time measurements, and 
data processing. A description is presented of 1978 1981 US. 
spacecraft cryogenic detector systems. G R 

A79-31013 * Design of a superfluid helium dewar for the 

IRAS telescope. A. R Urbach (Ball Corp.. Ball Aemspace Systems. 
Boulder. Colo ), J Vorie.ter (NASA. Ames Research Center, Moffett 
Field, Calif.), and P Mason (California Institute of Technology. Jet 
Propulsion Laboratory. Pasadena. Calif.) In ICEC 7; Proceedings of 
the Seventh International Cryogenic Engineering Conference, 
London, England. July 4 7. 1978. IA79-31001 12 31) Guildford. 
Surrey, England. IPC Science and Technology Press, Ltd., 1978. p 
128133 Contract No NAS2 9700. 

The Infrared Astronomy Satellite (IRAS) is planned for launch 
m 1981, and is a loint project of the Netherlands, the United 
Kingdom and the United States. The instrument will consist ot a 
superfluid helium oooled 60 cm telescope with a large array of 


infrared detectors at the focal plane. The primary purpose of the 
mission is to perform an all-sky survey in the infrared region from 8 
to 120 micrometers. The dewar contains 70 kg of superfluid helium 
which will maintain the telescope and detectors a 2K for one year. 
The dewar contains a supercritical helium cover <ank which will be 
ejected after the experiment has been in orbit for ’wo weeks. 

(Author) 

A79-31218 * A liquid- helium-cooled grating spectrometer 

for far infrared astronomical observations. J. R. Houck and D. Ward 
(Cornell University Ithaca. N.Y.). Astronomical Society of the 
Pacific, Pub/^ations, vol. 91, Feb.-Mar. 1979, p. 140-142. 12 refs. 
Grants No. NGR-33^>10-146. No. NGR-33-010-182. 

A liquid-helium-cooled grating spectrometer has been developed 
for low-resolution far-infrared spectrometric measurements of astro- 
nomical sources conducted by the 30-cm NASA Lear Jet telescope. 
Simple MOSFET coupled transimpedance preamplifiers were 
adopted for the spectrometer design. The infrared spectrometer has 
resolving powers from 10 to 150 over the wavelength range from 45 
to 1 15 microns. J.M.B. 

A79-31219* A far-infrared phetometer for the Kuiper 

Airborne Observatory. P. M. Harvey (Steward Observatory. Tucson. 
Ariz.). Astronomical Society of the Pacific, Publications, vol. 91, 
Feb.-Mar. 1979, p. 143-148. 8 refs. Grant No. NGR-03-002 390. 

A high angular-resolution multiaperture 'ar-IR photometric 
instrument for multicolor observations of a vaiiety of objects at 
effective wavelengths of 40 to 160 microns is desciibed which is ideal 
for use on NASA's Kuiper Airborne Observatory. The operational 
principles of the instrument are discussed, along with the far- 1 R 
radiometer and the offset guiding module. System performance is 
evaluated on the basis of the noise-equivalent flux of the radiometer, 
guiding accuracy capability, the suitability to the scientific objectives 
of the filter bandpasses and focal-plane aperture sizes, the ease ct 
operation, and operating efficiency. Some examples of recent 
observations with this instrument are provided. F.G.M. 


A79-31514 * Climatic change on the terrestrial planet!. J. B 

Pollack (NASA, Ames Research Center. Space Sciences Div., Moffett 
Field, Calif.). Icarus, vol. 37, Mar. 1979, p. 479-553. 120 ref*,. 

Observational data related to climatic change on Venus, earth 
and Mars are reviewed. The channel features on Mars suggrst an ee-'v 
to intermediate epoch of warmer and wetter climate while the 
layered polar deposits imply more recent periodic variations in 
climate. A more reducing atmosphere, which would have produced 
an enhanced greenhouse effect, may have been responsible for 
warmer periods in the early history of Mars and aarth. Detailed 
calculations relating atmospheric pressure and composition to the 
temperature state of Mars are presented. The possibility of a runaway 
greenhouse effect on Venus resulting in the emplacement of volatiles 
entirely in the atmosphere is also examined. Periodic variations in 
orbital eccentricity and axial obliquity may have contributed to 
alternating glacial and interglacial periods on earth. Mechanisms 
accounting for the laminated terrain of Mars, and the influence of 
Martian tectonic distortions on the planet's climate also receive 
attention. J.M.B. 

A79-31518* Gas drag in primordial circumplanetary 

envelopes - A mechanism for satellite capture. J. B. Pollack. M E 
Tauber (NASA, Ames Research Center. Mof'ett Field, Calif.), and J 
A Burns (Cornell University. Ithaca. N.Y.). Icarus, vol. 37, Mar. 
1979, p. 587-611. 53 refs, jrant No. NCA2 OR 178701 

Known properties of the current solar system and Boden 
heimer's (1977) model of early Jovian evolution are employed to 
develop a mechanism for satellite capture based on gas drag in 
primordial circumplanetary envelopes. In particular, the deceleration 
and fragmentation of t» ** parent bodies passing through an extended 
primordial Jovian nebula may account for the clusters of prograde 
and retrograde satellites of Jupiter. Subsequently, the fragments 
probably underwent limited orbital evolution and were dispersed by 
collision with a stray body. The heavy element cores of the out- 
planets may also be due to primordial gas drag capture. Nebular drag 
capture of the Martian satellites Phobos and Deimos, Neptune's 
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Nereid and Triton, and Saturn's Phoebe and lapetus is also 
conceivable J.M.B. 


A79-32120 * Shock- tuba determination of abaorption cross 

•actions and A 2 Delta - X 2 Pi band transition moments of SiH. C. 
Park (NASA. Ames Research Center. Moffett Field. Calif.). Journal 
of Quantitative Spectroscopy and Radiative Transfer, vol. 21. Apr. 
1979. p. 373 385. 17 refs. 

A 7 9- 32207 * Spatially raaohred methane band photometry 

of Jupiter. I • Absolute reflectivity and center-to-limb variations in 
the 8190-. 72SO-, and 8900-A bands. II Analysis of the south 
equatorial belt and south tropical rone reflectivity. R. A. West 

(Arizona, University. Tucson, Ariz.). Icarus, vol 38, Apr. 1979. p. 
1253. 49 refs. NSF Grant No AST-76-06809. Contracts No. 
JPL 954057, No. NAS2 6265. 

Spatially resolved measurements of the absolute reflectivity and 
center to limb variations of Jupiter in the 6190. 7250 and 8900 A 
methane bands and nearby continuum regions are presented and 
analyzed for the south equatorial belts (SE8s) and south tropical 
zone (STrZ). It is found that the polar hoods, equatorial zone. Red 
Spot and north tropical zone have highest methane reflectivities, 
with the temperate zones and polar regions having low reflectivity 
and the STrZ and SEBs having intermediate values. The data on the 
SEB and STrZ are analyzed in terms of diffuse reflecting-scattermg 
and two-doud models of the vertical distribution of aerosols in the 
Jovian atmosphere. To fit observations, the STrZ cloud top must 
have between 0.55 and 0.43 bar total pressure and optical depth 
between 1.5 and 2.5. The reflecting -scatter mg models are not 
suitable for the SEBs. The SEB upper cloud is deeper, cloud 
thickness is less and the lower cloud is deeper than in the STrZ. A 
forward scattering haze layer accounts for limb darkening in the 
oontinuum. A.L.W. 

A 79- 32208 * The vertical structure and thickness of 

Saturn's rings. J. N. Cuzzi (NASA. Ames Research Center, Moffett 
Field, Calif.), R. H. Durisen (NASA. Ames Research Center, Moffett 
Field. Calif.. Indiana University. Bloomington. Ind.). J. A. Burns, and 
P. Hamill (NASA, Ames Research Center. Moffett Field, Calif. 
Cornell University. Ithaca, N.Y.). Icarus, vol 38, Apr. 1979, p. 
54 68. 17 refs Grants No. NCA2-OR175-701 ; No. NsG-2227. 

The steady state thickness and vertical structure of Saturn's 
rings are discussed with regard to whether a collapse to a monolayer 
due to particle collisions may be prevented by various mechanisms. 
The differences between thick rings and wavy monolayers are 
outlined and used to show that such coherent perturbations to the 
rings as satellite and solar gravitational effects would produce a wavy 
monolayer while such dispersive mechanisms as meteoroid impact, 
radiation pressure. Kepler shear and radial spreading, which would 
produce the random particle motions necessary to maintain a thick 
layer, are probably insignificant. Given a typical power law distribu- 
tion of particle sizes, it is found that gravitational scattering of small 
particles by large ones would maintain a ring thickness of several 
times the radius of the largest partidas. A steady state ring thickness 
of 20 to 50 meters, derived from energy considerations, would imply 
a maximum particle size of a few meters. A.L.W. 

A79-32217 * S ear ch ing for no rooter planets. R. N 

Bracewell (Stanford University. Stanford. Calif.) and R. H MacPhie 
(Waterloo. University. Waterloo, Ontario. Canada). Icarus, vol 38. 
Apr 1979. p. 136-147. 19 refs Grant No NCA20R745 716 

The use of infrared techniques to search for nonsoiar planets is 
examined and compared with other possible methods. Long focus 
astrometry, spectroscopic adial velocity measurements anu space 
borne apodization all use visible light and need further refinement to 
be practical. Infrared offers an advantage of about 10 to the 5th over 
visible light as regards the ratio of power received from star and 
planet Long baseline infrared interferometry from earth orbit could 
place an interferometric null on the star to enhance planetary 
radieton and a spinning interferometer would modulate planetary 
emission to permit synchronous detection, such an interferometer is 
illustrated. The limit to sensitivity would be set by thermal radiation 
to the detector and the infrared component of zodiacal light. A.L.W 


A79-32650 * Thermochemical and flammability properties 

of some thermoplastic and thermueet polymers A review. D A 
Kourtides IN ASA. Ames Research Center, Moffett Field, Calif.). 
Polyrnw-Plattics Technology and Engineering, vol. 11, no. 2, 1978. 
p. 159 198 46 refs. 

The thermochemical and flammability properties of thermoplas- 
tic and thermosat polymers are discussed. The results of a thermo- 
gravimetric analysis of the polymers conducted on a DuPont 950 
thermogravimetnc analyzer using both nitrogen and air atmospheres 
are presented. Experimental data on smoke evolution are given, and 
the methodology for assessing the relative toxicity of the pyrolysis 
effluents is described. The values obtained from the flammability 
tests are compared with the stoichiometric char yield, and it is shown 
that the ignition tendency of the polymers is a linear function of the 
resin char yield. A .A. 


A 79- 33153 * On the charge polarization of coamic systems. 

A. Barnes (NASA. Ames Research Center. Theoretical and Planetary 
Studies Branch, Moffett Field. Calif.). Astrophysics! Journal, Part 1, 
vol. 229, Apr. 15. 1979, p. 679-681. 

The positive electric charge density associated with the internal 
electric fields of self-gravitating systems in hydrostatic equilibrium 
can be canceled by nearby external flowing plasmas, such as winds. 
For example, it can be shown that the positive electric charge of a 
star it likely to be completely screened by its stellar wind. Because 
winds and other nonstatic posrnmena are widespread, the electrical 
polarization due to the positive charge on static systems such as stars 
should occur on relatively local scales, in contrast to the universal 
scale recently suggested by Bally and Harrison. The latter viewpoint 
would be correct only if the entire universe were in strict hydrostatic 
equilibrium. (Author) 


A 7 9- 33503 * The seasonal variation of ozone density in the 

Martian atmosphere. T. Shimazaki (NASA, Ames Research Center, 
Moffett Field. Calif.) and M. Shimizu (NASA. Ames Research 
Center. Moffett Field. Calif.; Tokyo. University, Tokyo, Japan) 
Journal of Geophysical Research, vol 84, Apr 1. 1979, p. 
1269 1276 35 refs. 

A one-dimensional, time-dependent model has been developed 
to investigate seasonal variations in ozone density in the Martian 
atmosphere. The model utilizes data for atmospheric temperature, 
pressure, and water vapor abundance observed by Viking. The results 
indicate that a high ozone density is not produced near the winter 
solstice but is in rather late winter, when the amount ol water vapor 
is still small and the solar radiation can penetrate more deeply. A 
similar condition met in early winter does not necessarily produce a 
high ozone density because of the predicted higher H02 density. 
Seasonal variations in ozone abundance are discussed in terms of the 
abundances of H20 and H2 and the seasonal variations in their 
reaction products H202 and HOx. The roles of transport, the effects 
of ozone loss to the surface, and the differences between northern 
and southern hemisphere ozone distributions are also discussed 

(Author) 

A79-33519 * Precipitation fluxes of energetic electrons at 

Jupiter An estimated uppor limit. M F. Thomsen and D. D. 
Sentman (Iowa. University, Iowa City, Iowa I Journal of Geophysical 
Research, vol 84 Apr. I, 1979. p. 1409-1418 42 refs. Contract No 
NAS2 6553 

Divine's (1976) model for the observed energetic electron fluxes 
in the -nner Jovian magnetosphere is used to calculate space 
densities, jnd the combined source and loss term is evaluated for 
steady-state rvdial diffusion conserving the first and second adiabatic 
invariants. Ufoer limit estimates for the ionospheric precipitation 
fluxes at various values of L and over various electron energy ranges 
are derived by assuming that contributions to the source term are 
negligible and that particle precipitation due to pitch-angle diffusion 
in the loss cone is the nam contributor to the loss term. The energy 
deposition rates corresponding to these precipitated particles are 
estimated, along with the bremsstrahtung X-ray emissions that should 
result It is found that the X ray emissions should be 5 to 6 orders of 
magnitude below the reported uppei observational limit F.G.M 
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A79- 33627 * Radial diffusion of lo-injected plasma. C. K. 

Goertz and M. F. Thomsen (Iowa, University. Iowa City, Iowa). 
Journal of Geophysical Reseat*. *i, vol 84. Apr. 1, 1979. p. 
1499 1504. 19 refs. NSF Grant No ATM-76-82739; Contract No. 
NAS2-6553. 

The paper reexamines the problem ol particle injection by lo 
and subsequent radial diffusion by flux tube interchange using a 
proper phase space density formulation. The mathematical formalism 
is developed, and the theoretical results are compared with the 
observations, taking into account the pitch angle and energy coverage 
of the detector on Pioneer 10. Two objectives are pursued: (1) to 
test the hypothesis of Siscoe and Chen (1977) that lo is the source 
for all of the plasma observed by Frank et al. (1976) inside 10 R(J); 
and (2) to describe a simple but flexible method intended to analyze 
the observations of any other plasma instrument flown through the 
inner Jovian magnetosphere, e.g., those on Voyager 1 and 2 and 
Galileo. S.D. 


A79-33992 * SOLAR ES • A new hope for solar energy. K. 

W. 8illman, W. P. Gilbreath (NASA Ames Research Center, Moffett 
Field, Calif ), and S. W. Bowen. In: Alternative energy sources. 
Proceedings of the Miami International Conference, Miami Beach, 
Fla., December 5-7. 1977. Volume 1. (A79-33984 13-44) Washing- 
ton, D.C., Hemisphere Publishing Corp„ 1978, p. 233-255. 13 refs. 

A system of orbiting reflectors SOLARES, has been studied as a 
possible means of reducing the diurnal variation and enhancing the 
average intensity of sunlight with a space system of minimum mass 
and complexity. The key impact that such a system makes on the 
economic viability of solar farming and other solar applications is 
demonstrated. The system is compatible with incremental implemen- 
tation and continual expansion to meet the world's power needs. 
Key technology, environmental, and economic issues and payoffs are 
identified. SOLARES appears to be economically superior to other 
advanced, and even competitive with conventional, energy systems 
and could be scaled to completely abate our fossil fuel usage for 
power generation. Development of the terrestrial solar conversion 
technique, optimized for this new artificial source of solar radiation, 
yet remains. (Author) 

A79-34211 * Infrared observations of NGC 2071/IRS/ and 

AFGL 490 - Two low-luminosity young start. P M. Harvey, M F 
Campbell, W. F Hoffmann. H. A. Thronson, Jr. (Steward Observa 
tory, Tucson. Ariz.), ard I. Gatley (California Institute of Technol 
ogy, Pasadena, C3lif Astrophysics! Journal , Part 1, vol 229 May 1 
1979, p 990 993 30 refs. Grants No. NGR 03-002 390; No 
NGR -05-002 281 

Infrared observations are presented of two compact sources 
associated with molecular clouds. Photometry from 2 to 200 microns 
of the source associated with an OH maser in NGC 2071, OH 
205.1 -14.1. shows a steep increase in flux from 2 to 50 microns. 
Scans at several wavelengths fail to resolve the source. Photometry at 
50-200 microns of the other object. GL 490. when combined with 
earlier 2 20- micron spectrophotometry, shows an infrared energy 
distribution that is much broader than that of the NGC 2071 source 
Both sources are interpreted as young, possibly pre-main-sequence 
objects with differences in energy distributions due principally to 
differences in the distribution of circumstellar matter (Author! 

A 7 9- 342 26 * Landau damping effects on solar wind fast 

streams. N. D'Angelo, G Joyce, and M. E Pesses (Iowa, University. 
Iowa City, Iowa) Astrophysics I Jurnal Part I, vol. 229, May 1. 
1979, p 1138 1142 1 8 'el. NSF supported research. Grant No 
NGL 16-001-043 Lomract No NAS2 6553 

Recent measurements by the Pioneer 10 and Helios 1 spacecraft 
show that the leading edge of a corotatmg structure spreads as it 
moves from 0 3 AU to the orbit of the earth and steepens again 
farther out By including Landau damping effects in the dynamical 
behavior of the streams, the above qualitative features can be ac 
counted for (Author) 


A79-34237 * Star formation at a front - Far-infrarad obser- 

vations of AFGL 333. H. A. Thronson. Jr.. P. M. Harvey (Steward 
Observatory, Tucson. Ariz.), and I. Gatley (California Institute of 
Technology, Pasadena. Calif.). Astrophysics! Journal. Part 2 - Lattars 
to tha Editor, vol. 229, May 1, 1979, p. L133 L136. 23 refs. Grant 
No. NGR-03-002 390 

Far-infrared maps of AFGL 333 at 50 and 100 microns with 40 
arsec resolution are presented. The observed luminosity of about 
14,000 suns, together with previous radio continuum observations, 
indicates that the sou ce is powered by a B0. 5 zero-age main- 
sequence star. The relatively low molecular density of about 1000 
per cu cm inferred from the observed dust optical depth probably 
implies that AFGL 333 is not as young as the other H ll/infrared 
objects. W3(A) and W3(OH), in the W3/W4 system. (Author) 


A79-34759 * 4 Post Landsat-D advanced concept evaluation 

/PLACE/. L. D. Alexander, U. R Alvarado (General Electric Co.. 
Space Div , Philadelphia, Pa.), and F. S. Flatow (NASA, Goddard 
Space Flight Center, Greenbelt, Md.|. In: Conference on Advanced 
Technology for Future Space Systems. Hampton, Va.. May 8-10, 
1979, Technical Papers. (A79-34701 14-12) New York. American 
Institute of Aeronautics and Astronautics, Inc., 1979, p 504 510. 
Contract No. NAS2 9580. (AIAA 790944) 

The aim of the Post Landsat D Advanced Concept Evaluation 
(PLACE) program was to identify the key technology requirements 
of earth ,e- njrces satellite systems for the 1985-2000 period The 
program involved four efforts: (1) examination of future needs in the 
earth resources area, (2) creation of a space systems technology 
model capable of satisfying these needs, (3) identification of key 
technology requirements posed by this model, and (4) development 
of a methodology (PRISM) to assist in the priority structuring of the 
resulting technologies. B.J. 


A79-34760 * « Future planetary probes for Jupiter and Sat- 
jrn. A. J. Butts (Martin Marietta Aerospace. Denver. Colo.) and J. P 
Murphy (NASA, Ames Research Center. Moffett Field. Calif.). In 
Conference on Advanced Technology for Future Space Systems. 
Hampton, Va., May 8-10. 1979, Technical Papers. (A79 

34701 14-12) New York, American Institute of Aeronautics and 
Astronautics. Inc., 1979. p. 511-518. 5 refs, (AIAA 79-0945) 

The paper describes a study conducted to identify the tech- 
nology developments that would allow deep atmospheric investiga 
tions of Jupiter and Saturn to proceed beyond currently planned 
investigation of tne upper atmosphere. The study considered a deep 
probe mission that would provide the capability to scientifically 
examine planetary atmosphe. is to the 1000 bar level and 1400-K 
level. The maior conclusion* of the study are that (1) e probe 
designed for Jupiter can be used with minor changes for Saturn, (2) 
new science instrument technology developments are required, and 
(3) the only new technology developments required in the engineer 
ing subsystem are high pressure thermal insulation materials and 
advanced data processing techniques B.J. 

A79^ 34948 * Retarding potential analyzer for the Pioneer 

Venus Orbrter Mission. W. C. Knudsen, J. Bakke (Lockheed Research 
Laboratories, Palo Alto. Calif ), K. Spenner, and V. Novak 
(Fraunhofer Gessellschaft zur Forderung der angewandten For- 
schung. Freiburg im Breisgau, West Germany). Space Science 
Instrumentation, vol. 4. Apr. 1979. p. 361 372. 23 refs. Bundes- 
ministerium fur Forschung und Technologie Contract No 01 
Do238(RV 14-B 28/73), Contract No NAS2 881 1 

The retarding potential analyzer on the Pxaneer Venus Orbiter 
Mission has been designed to measure most of the thermal plasma 
parameters within and near the Venusian ionosphere. Parameters 
include total ion concentration, concentrations of the more 
abundant ions, ion temperatures, ion drift velocity, electron tempera- 
ture, and low energy (0-50 eV) electron distrii. jlion function. To 
accomplish these measurements on a spinning vehcle with a small 
telemetry bit rate, several functions, including decision functions not 
previously used in RPA's. have been developed and incorporated into 
this instrument The more signrficant furctions include automatic 


electrometer ranging with beckyound current compensation; digital, 
quadratic retarding potential step generation for the ion and 
low-energy electron scans; a current sampling interval of 2 ms 
throughout all scans; digital logic inflection point detection and data 
selection; and automate ram direction detection. Extensive numeri- 
cal simulation and plasma chamber tests have been conducted to 
verify adequacy of the design for the Pioneer Mission. (Author) 


A79-35617 * Compect H II regions in the fer-infrered. H. A. 

Thronson. Jr. and 0. A. Harper (Yerkes Observatory, Williams Bay, 
Wis.). Astrophysics/ Journal, Part 1, vol. 230, May 15. 1979, p. 
133-148. 75 refs. Grants No. NGR-14-001 21 1; No 

NGR-14-001 227. 

Far-infrared (40-150 microns) observations of W51 (G49.5-0.4), 
K3 50, OR 21, NGC 7538, and W3(0H) are presented and discussed. 
At these wavelengths each source is dominated by a small bright 
component closely associated with a compact H II region. Their 
spectra can be explained as emission by dust at temperatures of 
30-50 K. Some of the objects appear to be optically thick out to 
wavelengths of about 60 microns. Of the 10 source components in 
the five regions, at least four may be powered by pre-main-sequence 
stars. The far-infrared data are consistent with depletion of volatile 
components of the dust within compact H II regions, but do not 
clearly require destruction or expulsion of refractory grains. The 
bulk of the dust which emits primarily in the far-infrared must lie in 
a dense shell immediately outside the ionized zone. The sources are 
possible precursers to open clusters with stellar masses in the range 
from 1,000 to 10,000 solar masses. (Author) 


A 79- 35672 * A one-dimensional model describing aerosol 

formation and evolution in the stratosphere. I - Physical processes 
and mathematical analogs II • Sensitivity studies and comparison 
with observations. R P. Turco (R & D Associates. Manna Del Rey, 
Calif.), P. Hamill, 0. B Toon, R. C. Whitten (NASA, Ames Research 
Center, Space Sciences Div., Moffett Field. Calif.), and C. S. Kiang 
(National Center for Atmospheric Research, Boulder. Colo.). Journal 
of the Atmospheric Sciences, vol. 36. Apr 1979, p 699 736. 154 
refs. 

A new time-dependent one dimensional model of the strato- 
spheric sulfate aerosol layer is developed The model treats atmo- 
spheric photochemistry and aerosol physics in detail and includes the 
interaction between gases and particles explicitly. It is shown that 
the numerical algorithms used in the model are quite precise. 
Sensitivity studies and comparison with observations are made. The 
simulated aerosol physics generates a particle layer with most of the 
observed properties. The sensitivity of the calculated properties to 
changes in a large number of aerortomic aerosol parameters is 
discussed in some detail. The sensitivity analysis reveals areas where 
the aerosol model is most uncertain. New observations are suggested 
that might help resolve important questions about the origin of the 
stratospheric aerosol layer. S.D. 


A79- 35829 * Subsolidus convective cooling histories of 

terrestnal planets. G. Schubert (California, University, Los Angeles, 
Calif.), P. Cassen, and R. E. Young (NASA, Ames Research Center, 
Moffett Field. Calif.). Ic.trus. vol 38, May 1979, p. 192 211 65 refs. 
Grants No. NGR 05 007-„’17. No. NsG 7315. 

The subsolidus convective cooling histories of terrestrial planets 
evolving from hot initial states are investigated quantitatively. A 
simple analytic model simulating average heat flux from a vigorously 
convecting mantle and incorporating a mantle viscosity proportional 
to mantle temperature and a lithosphere which thickens as the planet 
cools is employed. Heat flux from the convecting mantle is 
calculated on the basis of a power law relation between Nusselt 
number and Rayleigh number. The temperature distribution in the 
lithosphere is assumed to be linear throughout the cooling history of 
the planet. Cooling histones have been determined for the earth. 
Mars, Mercury and the moon and the mantle temperature decreases, 
mantle viscosity increases and decreases of heat flux to the surface 
and to the base of the lithosphere and of Nusselt and Rayleigh 


numbers are illustrated for each planet. It it found that primordial 
heat can contribute substantially to the present surface heat flux of a 
planet. A.L.W. 


A7S- 36427 * The energetics of the ionosphere of Venus - A 

preliminary model based on Pioneer Venus observations. T. E 

Cravens, A. F. Nagy, R. H. Chen (Michigan. University, Ann Arbor, 
Mich.). L. H. Brace (NASA. Goddard Space Flight Center, Greenbelt. 
Md.l, and W. C. Knud sen (Lockheed Research Laboratories, Palo 
Alto. Calif.). Geophysical Research Letters, vol. 6, May 1979, p. 
341 344. 32 refs. Contract No NAS29130; Grant No 

NGR 23-005-015. 

A model of the energy balance of the dayside ionosphere of 
Venus is presented. The coupled energy equations for electrons and 
ions are solved numerically and the calculated temperatures are 
compared with temperatures measured by instruments on the 
Pioneer Venus Orbiter. Neutral and ion density profiles consistent 
with those measured by various Pioneer Venus experiments are used 
in the model. It was found that using standard EUV sou. -es and 
thermal conductivities the calculations produce temperatures that are 
much lower than the measured ones. Consequently, further calcula- 
tions were performed in which (1) the thermal conductivities were 
inhibit'd by meant of an almost horizontal magnetic field and/or (2) 
heat inflow into both the electron and ion gas at the too of the 
ionosphere wa: assumed due to the solar wind interaction. It was 
found that the calculated and measured temperatures were in 
reasonably good agreement if the thermal conductivities were 
inhibited by a near horizontal field of abt 10 gammas and if the 
electron and ion heat fluxes were taken to be 4 x 10 to the 9th eV/sq 
cm/sec and 10 to the 7th eV/sq cm/sec, respectively. (Author) 


A79- 36429 * Plasms diffusion into the wake of Venus. T. 

Gombosi (Michigan, University. Ann Arbor, Mich.; Magyar Tudo- 
manyos Akademia Kozponti Fizikai Kutato Intezet, Budapest, 
Hungary), T. E. Cravens, A F Nagy (Michigan, University. Ann 
Arbor. Mich ). L. H. Brace (NASA, Goddard Space Flight Center, 
Greenbelt. Md ). and A J. Owens (Delaware, University, Newark. 
Del.) Geophysical Research Letters, vol. 6, May 1979, p 349-352 
17 refs. Contract No NAS2 9130, Grant No NGR 23-005-01 5. 

A model of the diffusion of lonosheath plasma into the wake 
region of Venus is presented It is shown that particle diffusion, 
which is assumed to be a consequence of the fluctuating magnetic 
field observed in the wake of Venus by Pioneer Venus and Veneras 9 
and 10. can explain the plasma observations made in the wake by 
Veneras 9 and 10 The pressure due to these diffusing particles when 
balanced against the ionospheric pressure yield 'onopause heights less 
than 1000 km tor zenith angles less than about 135 deg The model 
also predicts significant fluxes of low energy electrons and ions for 
zenith angles less than 135 deg. which are capable of producing the 
observed nightside ionosphere (Author) 


A79-37129 * Phase relations in the Fe-Ni-Cr-S system and 

the sulfidation of an austenitic stainless steel. K T. Jacob. D B Rao 
(NASA, Ames Research Center. Materials and Physical Science 
Branch, Moffett Field, California, University. Lawrence Berkelev 
Laboratory, Berkeley, Calif ), and H G. Nelson (NASA, Ames 
Research Center, Materials and Physical Science Branch. Moffett 
Field, Calif.) Oxidation of Metals, vol 13. Feb. 1979, p 25 55 53 
refs. ERDA suoported research. Grant No. NCA2 0R050 706 


A79-37164* Nucleation. growth, and postdeposition ther 

mslly induced epitaxy of gold on sapphire. K Heinemann, H K 
Kim, and H Poppa (NASA Stanford, Joint Institute for Surface and 
Microstructure Research, Moffett Field, Calif ). / American Vacuum 
Society, /national Symposium, 25th, San Francisco. Calif . Nov 
27 Dec. 1, 1978 1 Journal of Vacuum Science and Technology, vol 
16. Mar Apr 1979, p 622 624 16 refs NSF Grant No. 

DMS 76 P-44 Grant No NsG 2249 
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A79- 37167 * Pioneer Venue large probe neutral mats spec 

Uo meter. J H: Hoffman, R. R Hodges, and K. D. Duerksen (Texas. 
University, Richardson, Tex.). (American Vacuum Society, National 
Symposium, 25th, San Francisco, Calif., Nov. 27 Dae. 1, 1978.) 
Journal of Vacuum Science and Technology, vol. 16, Mar Apr. 
1979, p. 692 694. Contract No. NAS24302. 

The Pioneer Venus large probe neutral mass spectrometer 
(LNMS) uses a single focusing magnetic sector field mass analyzer 
with mass range of 1 208 amu. resolution sufficient to separate the 
mercury isotopes, and sensitivity sufficient to detect minor consti 
tuents in the 1 ppm range relative to the C02 in the Venus 
atmosphere. A combination of ion and chemical pumping is used to 
maintain a vacuum in the mass analyzer and to remove the 
atmosphere gases which enter the ion source chamber through a 
special leak. A microprocessor controls the operation of the 
instrument through a highly efficient peak stepping and data 
compression program, permitting acquisition of a complete mass 
spectrum roughly once each minute. P.T.H. 


A79-37422 * # Cosmic ray intensity (padientt in the outer 
tolar system measured by Pioneer 10 and 11. R. B McKibben. J. J. 
O'Gallagher. K. R. Pyle, and J. A. Simpson (Chicago, University. 
Chicago, HI.). In: International Cosmic Ray Conference. 15th. 
Plovdiv, Bulgaria, August 13-26, 1977, Conference Papers. Volume 3. 
(A79-37301 15-93) Sofia, B’lgarska Akademiia na Naukite, 1973,0. 
240-245. 7 refs. NSF Grant No. ATM- 75- 20407, Contract No. 
NAS2-6551. 

Earlier results are extended to include data from Pioneer 10 to a 
radial range of 1 1.3 AU, and from Pioneer 1 1 inward from 5 AU to 
175 AU after JuoitAr encounter, and to a maximum heliographic 
latitude of 17 deg. The data include the period from March 1972 
through October 1976, during which time the neutron monitor 
cosmic ray intensity was, except for a few significant excursions, 
near solar minimum level. It is shown that the radial gradients of all 
particle species considered are small and positive throughout the 
period of study. On a shorter time scale, the data indicate transient 
decreases in the value of the differential gradient associated with 
major decreases in the cosmic ray intensity in the inner solar system. 
The observations are consistent with a modulating region whose 
radius is large compared to 1 1 AU. The 'anomalous' helium 
component, present since 1972 at earth orbit, is observed continu 
ously at all radial distances. S.O. 


A79-37525 * - Jupiter's magnetosphere as a 'point source' for 
electrons propagating from 1 to 12 AU D L Chenette. T F 
Conlon. K R Pyle (Chicago, University, Chicago. HI.), and J A 
Simpson. In International Cosmic Ray Conference. 15th. Plovdiv. 
Bulgaria, August 13-26. 1977, Conference Papers. Volume 5. 
(A79-37301 1593) Sofia B'lgarska Akademiia na Naukite. 1978, P 
226-231 12 refs. NSF Grant No ATM-7520407; Contract No 

NAS2 6551 

A profile of election intensities in the interplanetary medium 
from 1 to 12 AU obtained from Pioneer 10 measurements of the 3-6 
MeV Jovian electron flux shows recurring intensity peaks, the 
amplitude of which decreases with increasing distance from Jupiter 
both m the direction of the sun and away from it Concurrent IMP 8 
measurements of the 2 12 MeV electron flux revealed a series of 
27 day recurrent intensity increases modulated with a period of 
about 13 months, beginning about four months before the probable 
magnetic field connection between earth and Jupiter Amplitudes of 
the intensity increases reached a maximum near the time of best 
connection These results are consistent with a three dimensional 
interplanetary diffusion model with Jupiter as a continuously 
emitting point source CKO 


A79 , 7 688 * Direct observation of voltage barriers in ZnO 

varistors. 0 L Knvanek, P Williams, and Y.-C. Lin (California, 
University, Berkeley. Calif ) Applied Physics Letters, vol 34. June 1. 
1979. p 805. 806 13 refs Research supported by the US 

Department of Energy, NSF Grant No. DMR 77 24u22. Grant No. 
NCA20R050 705 


Voltage barriers in a ZnO variitor have been imaged by 
voltage-contrast scanning electron microscopy They are due to grain 
boundaries and are capable of supporting voltage differences of up to 
about 4 V. (Author) 


A79-37825 * Nonresonance rotation of Venus. I. I Shapiro 

(MIT, Cambridge. Mass ). D B. Campbell (National Astronomy and 
Ionosphere Center, Arecibo. P R ), and W. M DeCampli (Harvard 
University, Cambridge, Mass ). Astrophysics! Journal, Part 2 Letters 
to the editor, vol 230, June 1, 1979, p. L123H26 14 refs. 
Contract No. NAS2 9483. 

Radar observations accumulated over the past 14 yr are used to 
make a precise estimate of the spin vector of Venus. The results 
obtained show that the spin vector of Venus may be adequately 
described in the standard 1950.0 coordinate system by a period of 
243.01 + or • 0.03 days (retrograde) and a north pole direction 
corresponding to alpha * 272.8 + or 0 5 deg and delta * 67.2 + or - 
0.3 deg; the quoted errors represent estimates o< 70% confidence 
intervals. The angular separations between the spin vector and those 
vecto s representing the unit normals to the invariable plane of the 
solar system and the orbital plane of Venus are found to be 0.5 deg 
and 2.6 deg, respectively. It is concluded that Venus is not rotating 
with a resonance spin period relative to the orbit of earth and that 
the spin of Venus may be in a generalized Cassini state. F G M. 


A79-38026 'ft A gjneral and computationally fast formula- 
tion for radiative transfer with scattering. A. C. Cogley and A. 
Sharma (Illinois, University. Chicago. III.). American Institute of 
Aeronautics and Astronautics, Thermophysics Conference, 14th, 
Orlando, Fla, June 4-6, 1979, Paper 79- 1035. 9 p. 1 5 refs. NSF 
Grant No. 77-1 1713, Grant No. NCA2 OR330 701 . 

A general formulation of monocromatic radiative transfer with 
scattering has been developed for plane-parallel geometry. The 
inhomogeneous and nonisothermal medium absorbs, emits, and 
anisotropically scatters radiation. Surfaces can emit and scatter 
radiation in any specified manner. The solution procedure uses the 
fact that phase incoherent scattering is linear in radiative sources. 
Certain basic scattering functions are then defined and calculated by 
an adding computer code using matrix algebra. These scattering 
functions are weighted by the temperature field and summed 
(su fieri m posed) to obtain the solution for any specific problem. 
Numerical results for exiting intensities and one-sided heat fluxes 
from general media bound by one arbitrary surface are presented. 
These parametric studies demonstrat' the effects of scattering 
particles and surfaces on radiative transfer from inhomogeneous and 
nonisothermal media Application of the formulation to radiative 
equilibrium is also discussed. The conclusion is that all problems in 
plane-parallel radiative transfer with scattering can be solved by a 
common and computationally fast algorithm based on this formula- 
tion. (Author) 

A 79 38059 * » Time-dependent local density measurements in 

unsteady flows. R L McKenzie. D J Monson. and R J Exberger 
(NASA, Ames Research Center Moffett Field. Calif ) American 
Institute of Aeronautics and Astronautics. Thermophysics Confer 
ence. 14th, Orlando, Fla., June 4-6. 1979 Paper 79 1088 5 p 8 refs 

A laser induced fluorescence technique for measuring the 
relative tim^dependent density fluctuations in unsteady or turbulent 
flows is demonst ated Using a I 5 W continuous wave Kr( ♦ I laser 
measurements have been obtained in 0 1mm diameter by 1 mm long 
sampling volumes in a Mach 3 flow of N2 seeded with biacetyl vapor 
A signal amplnude resolution of 2% was achieved for a detection 
frequency bandwidth of 10 kHz The measurement uncertainty was 
found to be dominated by noise behaving as photon statistical noise 
The prar' cal limits of signal to noise ratios have been characterized 
for a wide range of detection frequency bandwidths that encom 
passes those of interest in supersonic turbulence measurements 

(Autnor) 
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A79 38123 * # Transient ablation of Teflon in intenae radia 
bee and convective environment! N. Arai (NASA, Amet Research 
Center, Moffett Field, Calif.). AIAA Journal, vol. 17, June 1979, p. 
634 640. 13 reft. 

On the basis of this investigation of the high-temperature 
behavior of polytetrafluoroothylene (PTFEI, the transient one- 
dimensional ablation of PTFE has been developed by taking into 
account the optical transmittance of both the amorphous rone and 
the crystalline rone of PTFE layer. Results show that although the 
exposed surface receded at an apparently steady state, both the 
internal temperature and the thickness of the gel layer increase 
continuously due to the internal absorption of radiation. (Author) 


A79-38289 * An orbiting infrared interferometer to search 

for nonsolar planets. R. H. MacPhie (Waterloo. University. Waterloo, 
Ontario. Canada) and R. N. Bracewell (Stanford University, Stan- 
ford, Calif.). In: Instrumentation in astronomy III; Proceedings of 
the Seminar, Tucson, Ariz., January 29-February 1, 1979. (A79- 
38256 16-35) Bellingham, Wash., Society of Photo-Optical Instru- 
mentation Engineers, 1979, p. 271-278. 10 refs. Grant No. NCA2- 
OR745-716. 

This paper proposes an orbiting infrared interferometer with its 
fringe null centered on a nearby star at a distance of say 10 parsecs. 
A large planet ('Jupiter') would have an angular separation from the 
star of about 0.5 arcsec. To have a fringe crest on the planet, a fringe 
period of 1.0 arcsec is needed and at <0 microns the required 
baseline is 8 m. Spinning the interferometer about the line of sight to 
the star results, even with pointing errors, in a relatively slowly 
varying but strongly suppressed stellar output and a more rapidly 
varying fringe-like planetary signal rich in higher harmonics. For 
pointing errors up to .050 arcsec the planet's fourth harmonic greatiy 
exceeds that from the star thereby relaxing interferometer pointing 
tolerances. Indeed, it appears * hat the limiting factoi is zodiacal 
infrared background radiation and not the intense localized stellar 
flux which can effectively be eliminated by the fringe null of the 
spinning infrared interferometer. (Author) 


A79-38562 * » Line-by-line transport calculations for Jupiter 

entry probes. J. O, Arnold, D M. Cooper, C Park (NASA, Ames 
Research Center, Moffett Field, Calif ), and S G Prakash (Stanford 
University. Stanford, Calif.). American Institute of Aeronautics end 
Astronautics, Thermophysics Conference. 14th, Orlando. Fla.. June 
4-6. 1979. Paper 79-1087 17 p 44 refs 

Line-by-line calculations of the radiative transport tor a condi- 
tion near peak heating for enuy of the Galileo probe into the Jovian 
atmosphere are deso.ued The discussion includes a thorough 
specification of the atomic and molecular input dato used in the 
calculations that could be useful to others working in the field. The 
results show that the use of spectrally averaged cross secti'-i s for 
diatomic absorbers such as CO and C2 in the boundary layer can lead 
to an underestimation (by as much as 29%) of the spectial flux at the 
stagnation point On the other hand, for the turbulent region near 
the cone frustum on the probe, the flow tends to be optically thin, 
and the spectrally averaged results commonly used in coupled 
radiative transport flow field calculations are in good agreement with 
the present line by line results It is recommended that these results 
be taken into account in sizing the final thicknesr of the Galileo's 
heat shield (Author) 


A79-38567 * “ Numerical simulation of experiments in the 

Grant Planet Facility. M. J. Green and W, C. Davy (NASA, Ames 
Research Center, Moffett Field, Calif ). American Institute of 
Aeronautics and Astronautics, Thermophysics Conferenci. 14th, 
Orlando. Fla.. June 4 6. 1979, Paper 79 1 102 13 p 29 refs. 

Utilizing a series of existing computer codes, ablation expert 
ments m the Giant Planet Facility are numerically simulated. Of 
primary importance is the simulation of the low Mach number shock 
layer that envelops the test model. The RASLE shock layer code, 
used m the Jupiter entry probe heat shield design, is adapted to the 
experimental conditions RASLE predictions for radiative and 
convective heat fluxes are in good agreement with calorimeter 


measurements. In simulating carbonaceous ablation experiments, the 
RASLE code is coupled directly with the CMA material response 
code. For the graphite models, predicted and measured recessions 
agree very well. Predicted recession for the carbon phenolic models is 
50% higher than that measured. This is the first time codes used for 
the Jupiter probe design have been compared with experiments. 

(Author) 

A79- 38684 • The Karhunen-Loeve, discrete cosine, and re- 

lated transforms obtained via the Hatfcmard transform, h. W. Jones 
(COM-CODE, Inc., Mountain View, Calif,), D. N. Hein (Kansas State 
University of Agriculture and Applied Science, Manhattan, Kan ), 
and S. C, Krrauer (NASA. Ames Research Center, Moffett Field, 
Calif.). In: ITC/USA/'78; Proceedings of the International Telemeter 
ing Conference, Los Angeles. Calif., November 14-16, 1978. (A79- 
38676 16-32) Pittsburgh, Pa., Instrument Society of America, 1978, 
p. 87-98. 11 refs. Contract No. NAS2 9703; Grant No. NCA2- 
OR363702 

A general class of even, odd transforms is presented that includes 
the Karhunen-Loeve transform, the discrete cosine transform, the 
Walsh- Hadamard transform, and other familiar transforms. The more 
complex even/odd transforms can be computed by combining a 
simpler even/odd transform with a sparse matrix multiplication. A 
theoretical performance measure is computed for some even/odd 
transforms, and two image compression experiments are reported. 

P.T.H. 

A79-38694 * Bandwidth compression of multitpectral satel- 

lite imagery. A. Habibi (TRW Defense and Space Systems Group. 
Redondo Beach, Calif.). In: ITC/USA/'78, Proceedings of the 
IrUernationd' Telemetering Conference, Los Angeles, Calif., Novem- 
ber 14-16, 1978 (A79-38676 16-32) Pittsburgh, Pa., Instrument 
Society of America, 1978, p. 199-205. 11 'efs. Contract No. 
NAS2 8394. 

The results of two studies aimed at developing efficient adaptive 
and nonadaptr.e techniques for compressing the bandwidth of 
multispectral images are summarized These techniques are evaluated 
and compared using various optimality criteria including MSE, SNR, 
and recognition accuracy of the bandwidth compressed images. As an 
example of future requirements, the bandwidth requirements for the 
proposed Landsat-D Thematic Mapper are considered. B.J. 

A79-38718 * A class of programmable satellite receivers. S. 

W. Klare (Motorola, Inc., Government Electronics Div., Scottsdale, 
Ariz.) In ITC'USA^S, Proceedings of the International Telemeter 
mg Conference, Los Angeles. Calif , Novembei 14-16, 1978. (A79 
38676 16-32) Pittsburgh, Pa Instrument Society of America. 1978. 
o 509 520 6 refs Contracts No NAS2 9707, No JPL 954308. 

The primary purpose of programmable satellite receivers is to 
provide flexibility in application through digital control of the 
important functions of the receiver This permits the acquisition and 
demodulation of medium to very low data rates in widely varying 
communications environments and over a wide range of modulation 
schemes. The first application o* the programmable concept is in the 
high reliability, low power NASA Standard Command Detector Unit 
A second programmable receiver has been designed and bread 
boarded for the Jupiter Orbiter Probe or Galileo mission B J. 

A79-38912* 4 Preferential spectral transport by irrotational 
straining. K. Hanialic and 8 E Launder (California, University. 
Davis, Calif ). In Turbulent boundary layers Forced, incompres- 
sible, norvreacting. Proceedings of the Joint Applied Mechanics, 
Fluids Engineering and Bioengineering Conference, Niagara Falls. 
N.Y.. June 18 20, 1979. (A 79 38901 16 34) New York, American 
Society of Mechanical Engineers, 1979, p, 101109 26 refs. Grant 
No NsG-2256. 

The addition of an extra term to the conventional approximate 
transport equation for the turbulence energy dissipation rate is 
recommended. The term may be viewed as emphasizing the role of 
irrotational deformations in promoting energy transfer across the 
spectrum or, equivalently, as augmenting the influence of normal 
strains. Calculations including the new term are reported for the 
plane and round jet and for several turbulent boundary layers In the 
cases considered the addition of the new term significantly improves 
agreement with experimental data. 8 J 
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A79-38926 * 0 A prediction method for velocity end temper- 
eture profile! in e two-dimensional nominelly needy turbulent 
boundery leyer. G G. Weigand (General Motors Coro., Oetroit Diesel 
Allison Div., Indianapolis, Ind.) and J. D. A. Walker (Lehigh 
University, Bethlehem, Pa.), In Turbulent boundary layers: Forced, 
incompressible, nonreacting; Proceedings of the Joint Applied 
Mechanics. Fluids Engineering and bioengineering Conference. 
Niagara Falls, N.Y., June 18-20, 1979. (A79- 38901 16-34) New 
York, American Society o( Mechanical Engineers, 1979. p. 221-235. 
32 ref! Grant No. NsG-2135. 

This paper describes a recently developed boundary-layer 
prediction method for a variable property compressible flow, in 
which heat transfer takes place primarily by lorced convection and 
for which the mainstream Mach number is small. The leading order 
terms, in asymptotic expansions for large Reynolds numbers, are 
obtained for the mean velocity and temperature distribution in both 
the inner and outer layer of the turbulent boundary layer. Closure in 
the inner layer is achieved using an analytical model for the mean 
profiles which is based on the observed coherent structure of the 
time-dependent inner layer flow. For the outer layer, simple eddy 
viscosity and conductivity models are developed without recourse to 
the Reynolds analogy. In the prediction method a numerical solution 
of the outer layer equations is matched to the analytical inner layer 
profiles as the computation procedes downstream. Calculations are 
presented for a range of adverse and favorable pressure gradient flows 
and the predicted results compare well with existing data (Author) 


A79-39117* Crustal evolution inferred from Apollo mag- 

netic measurements. P. Dyal (NASA, Ames Research Center, Moffett 
Field, Calif.), W. D. Daily (Eyring Research Institute. Provo, Utah), 
and L. L. Van'ian (Akademiia Nauk SSSR, Institut Kosmicheskikh 
Issledovanii, Moscow, USSR). In: Lunar and Planetary Science 
Conference. 9th, Houston, Tex., March 13-17, 1978, Proceedings. 
Volume 1. (A79- 39107 16-91) New York, Pergamon Press, Inc., 
1978, p. 231-248. 22 refs. Grant No, NsG-2082 

The topology of lunar remanent fields is investir ted by 
analyzing simultaneous magnetometer and solar wind spt . ameter 
data. The diffusion model proposed by Vanyan (1977) tc scribe 
the field-plasma interaction at the lunar surface is extv .ued to 
describe the interaction with fields characterized by two scale 
lengths, and the extendeo model is compared with data from three 
Apollo landing sites (Apollo 12, 15 and 16) with crustal fields of 
differing intensity and topology. Local remanent field properties 
from this analysis are compared with high spatial resolution magnetic 
maps obtained from the electron reflection experiment It is 
concluded that remanent fields over most of the lunar surface are 
characterized by spatial variations as small as a few kilometers. Large 
regions (50 to 100 km) of the lunar crust were probably uniformly 
magnetized early in the evolution of the crust. Smaller scale (5 to 10 
km) magnetic sources close to the surface were left by bombardment 
and subsequent gardening of the upper layers of these magnetized 
regions. The small scale sized remanent fields of about 100 gammas 
are measured by surface experiments, whereas the larger scale sized 
fields of about 0. 1 gammas are measured by the orbiting subsatellite 
experiments. C.K.D 

A7939285 * Mare volcanism in the Herigoniu. region of the 

moon. R Greeley (NASA. Ames Research Center, Space Sciences 
Div, Moffett Field, Calif Arizona State University, Tempe, Ariz ) 
and P D Spudis (Arizona State University, Tempe. Anz ). In Lunar 
and Planetary Science Conference, 9th, Houston, Tex., March 13 17, 
1978, Proceedings. Volume 3 (A7X39253 16 91) New York. Perqa 
mon Press, Inc , 1978, p 333X3349 24 refs Grants No NsG-7141, 
No NsG 7429 

The paper considers the area in the vicinity of the crater 
Hengomus. This area contains numerous sinuous rilles, craters with 
irregular planimetnc form, possible pyroclastic cones, and other 
features of probable volcanic origin, and appears to be the vent 
region rhat supplied lavas both northward to Oceanus Procellarum 
and southward to the Humorum basin The approach used involves 
photogeologic interpretation of surface features and mapping of 
mare units to derive a regional stratigraphic sequence The sequence 
of mare volcanism provides insight nto the complex emplacement of 
lunar lavas and the general volcanic history of the moon S D 


A79-39309 * Size-frequency distributions of primary and 

secondary lunar impact craters. D. E. Wilhelms (U.S. Geological 
Survey, Menlo Park, Calif.), V. R. Oberbeck, and H. R. Aggarwal 
(NASA, Ames Research Center. Moffett Field, Calif.). In Lunar and 
Planetary Science Conference, 9th, Houston, Tex., March 13-17, 
1978, Proceedings. Volume 3. (A79- 39253 16-91) New York, Perga 
mon Press, Inc., 1978, p. 3735-3762. 45 refs NASA Order W-13130 
The graphs of diameter vs frequency plotted in the pr&ent 
study for primary impact craters produced in four time intervals 
exhibit an appreciable change in form with age. A deficiency of small 
craters relative to an extrapolation from the large-diameter parts of 
the curves is greatest and extends to the largest sizes in the oldest 
population (pre-Nectarian), whose curve approximates a log-normal 
form. Successively younger populations (Nectarian, Imbrian, Coper 
nican plus Eratosthenian) have successively more small craters 
relative to larger ones and more nearly log-log distributions. Many of 
the craters thought to be rmall old primaries are here identified as 
secondary craters of basins, on the basis of previously developed 
criteria. V.P. 


A79-39310* A composition and thickness model for lunar 

impact crater and basin deposits. R. H. Morrison (LFE Corp., 
Richmond, Calif.) and V. R. Oberbeck (NASA, Ames Restarch 
Center, Moffett Field, Calif.). In: Lunar and Planetary Science 
Conference. 9th, Houston, Tex., March 13-17, 1978, Proceedings 
Volume 3. (A79-39253 16-91) New York, Pergamon Press, Inc . 
1978, p. 3763 3785. 45 refs. 

A model was developed for determining the composition and 
thicknesses of continuous deposits of large lunar impact craters and 
basins. Results of a photogeologic study and topographic analysis c' 
continuous deposits of the lunar crater Delisle, which support the 
model, show that numerous secondary craters and crater chains with 
concentric dunes on their uprange rims occur well within the mapped 
deposits. At any given radius from Delisle, the secondary craters are 
of equal freshness and not vastly different in size, but with increasing 
radius they become better defined. The upper surface of the 
oon’inuous deposits reaches the level of the pre-existing mare surface 
well within the mapped boundary of the deposits. V.P 


A79-39314 * Experimental studies of oblique impact D E 

Gault (California Institute of Technology, Pasadena, Murphys Center 
of Planetology. Murphys. Calif I and J. A Wedekind (NASA. Ames 
Research Center. Moffett Field. Calif.) In Lunar and Planetary 
Science Conference, 9th, Houston, Tex., Maizh 13-17, 1978. 
Proceedings. Volume 3. (A79-39253 16-91 1 New Vork, Pergamon 
Press. Inc.. 1978, d. 3843 387 5 34 refs. 

Meteoritic materials most probably impact planetary bodies 
along oblique traiectories inclined less than 45 deg above their 
surfaces. Laboratory studies of hypervelocity impacts against rock 
and particulate media are presented tha' indicate important effects 
of obliquity on crater size, shape, arid ejecta distribution. The effects 
are particularly important to crater size-frequency analyses and 
geologic interpretations of crater rormations Impacts at shallow 
me idence, which are not uncommon, lead to ricochet of the 
impacting ob|ect accompanied with some entrained excavated 
materials at velocities only slightly reduced from the pre-impact 
value. (Authoii 

A7X39950 * Bonding of nitrogen atoms on Cu/001/ sur 

faces A cluster approach. H L Yu (NASA 'Stanford, Joint Inst. tute 
for Surface and Microstructural Research, Molfett Field, Cab* I and 
E E Whiting (NASA Ames Research Center. Moffett Field Calif I 
Surface Science, v ol 82, 19/9, p 30 1 314 25 rets 

A study of the chemisorption of nitrogen atoms on a copper 
surface has been performed, based on an analysis of the electronic 
structure of the Cu5N cluster obtained from self consistent field 
X alpha scattered wave calculations. Calculations show that the 
chemisorption of nitrogen on Cu(001> surfaces induces peaks below 
and above the Cu d-band region in the total density of states curve 
The bonding orbitals formed be’ween the N 2p and the Lu valence 
or bit dls are generally found near the bottom of the Cu d band legion, 
wh le the antibondmg orbitals formed between the N 2p and Cu 
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orbitals art found to lie above the Cu d band region These 
hybridized orbitals involving the N ?p orbital gave a satisfactory 
interpretation of the adsortatemduced structure reported in 
N/Cu(001) ultraviolet photoemission studies. (Author) 


A7940066 * Later-stimulated migration of adsorbed atoms 

on solid surfaces M. S. Slutsky (Rochester. University. Rochesu 
N.Y.) and T. F. George. Journal of Chemical Physics. vol. 70. Feb. 1, 
1979. p. 1231-1735. 16 refs. NSF Grant No. CHE-77-27826 
Contract No F496 ?tl 78-0005. Grant No NsG 2198. 

This paper presents a unified theory of the coherer* multiple- 
photon excitation and laser-stimulated migration of atoms adsorbed 
on solid surfaces. We show that under steady-state excitation the 
miration of the adsorbed atom on the surface is diffusional. with 
diffusion constant dependent upon field intensity, surface tempera- 
ture. relaxation constants, dipole moment strength, laser frequency, 
and the vibrational frequency of the adsorbed atom. In particular, it 
is shown that the rate of diffusion is proportional to the field 
intensity. Finally, we discuss the utility of laser -stimulated migration 
in the enhancement of surface cnemical reactions, as well es in the 
analysis of surface relaxations! processes. (Author) 

A79-4008/ * Internal photoemission in A9-AI203-A! junc- 

tions. J. M, P Guedes C. W. Slayman. T. K. Gustafson (California. 
University. Berkeley Calif. I. and R K Jam (Hughes Reseaich 
Laboratories. Malibu. Calif.) IEEE Journal of Quantum Electronics. 
vol QE 15. June 1979. 476481 25 refs Grant No NsG 2151; 

Contract No. F44620 76-C 0100 

The magnitude of the photon-induced current : n Ag-AI203-AI 
metal-oxide-metal junctions has been studied as a function of photon 
energy and angle of incident radiai-on. Photocurrents were theoreti- 
cally analyzed on the basis of a modified vacuum photoemission 
model Uam. 1975. Slayman et a!., to be published). Optical 
constants previously reported in the literature (Irani et }l„ 1971, 
Ehnrereich et al., 19631 were used to calculate the true spatial 
generation rate in Ag ana Al as a function of the angle, polarizatm 
of incident radiation, and film thickness Results were found to be i. 
very good agreement with experimentally determined values for a 
tunable dye laser with a KOP doubling c r ysial pumped by a 
Q-switcbed Nd YAG laser with a Lil03 doubling crystal The system 
provided risetimes of 50 ns or less and peak powers of 10 W Under 
shon circuit conditions, the photoresponse to incident power was 
Imeai _o to available power densities of 10 kW'sq cm. Quantum 
efficiencies o' atxjut 0.1% at ze o-bias. near 3 8 eV under P 
polarization, were typically observed C.K.D. 

A79 4G492 * Atomic electron excitation probabilities 

during orbital electron capture by the nucleus. B. C ssemann, M H. 

Chen (Oregon University. Eugene. 0*e.). J. P. Bnand. P. Chevallier, 
A Chetiou 1 and M T ivernter (Pans. University. Institut du Radium. 
Pans VI. Univer- • . Paris. France). Physical Review C Nuclear 
Physics 3rd Zunes. vot 19. Mar 1979. p 1042 1046 18 re's. Grants 
No \GP J8-003 036 No 0AAG29 7b G 0010 

\pproximate probabilities of electu i excitation Ishakeup' 
shakeoff) from vinous atomic states during nuclear ns electron 
caoture have been calculated in the sudden apo'oximation. using 
r-tartree-Fock wave functions. Total excitation probabilities are much 
tower than during inner shell mizafon bv photons or electrons, and 
ns stales are more likely to be excited than np states This la'ter 
result is borne out bv K aipha X ray satellite spectra (Author) 


A79-40502 ' » A versatile microprocessor -controlled hybrid 

receiver T L Grant (NASA, Ames Research Centei. Moffett Field. 
Calif I In NTC ’78 National Telecommunications Conference, 
B rmingham Ala.. Oecembei 3-6. 1978. Conference Record Volume 
1 IA7940501 17-321 Piscataway N J , Institute of Electrical and 
Electior.ics Engineers Inc.. 1R78 p 2 1.1-2 15 

A hybrid receiver has been designed lor the Galileo Protect The 
receiver, .ocated on the Galileo Orbiter. will autonomously acquire 
and track signals Irom the fust atmospheric probe of Jupiter as well 
as demodulate. b.t synchronize and buffer the telemetry data The 


receiver has a conventional RF and LF front end but perform- 
multiple functions digitally under firmware control. It will be a 
self-acquiring receiver that operates under a large frequency uncer- 
tainty. it can accommodate different modulation types, bit rates, and 
other parameter changes via reprogramming. A breadboard receiver 
and test set demonstrate a preliminary version of the sequential 
detection process and verify the hypothesis that a fading channel 
does not reduce the probability of detection. B.J. 


A7 9-40600 * Theory of molecular rata processes in the 

presence of intense later radiation. T. F. Gee je. I. H. Zimmerman. 
P. L DeVries. J.-M. Yuan. K.-S. Lam. J. C Bellum. H.-W. Lee. M S. 
Slutsky, and J.-T. Lin (Rochester. University. Rochester. N.Y.). In- 
Chemical and biochemical applications of lasers. New York. Academ- 
ic Press, Inc. 1979. p. 253-354 126 refs. NSF Grant No. 

CHE-77-27826; Grant No. NsG 2198 Contract No 
F4R620-78 C-0005 

The present paper dee.s with the influence of intense laser 
radiation on gas-phase molecular rate processes Representations of 
the radiation field, the particle system, and the interaction involving 
these two entities are discussed from a general rather than abstract 
point of view. The theoretical methods applied art outlined, and the 
formalism employed is illustrated by application to a variety of 
specific processes. Quantum mechanical and semiclassical treatments 
of representative atom-atom and atom-diatom collision processes m 
the presence of a field are examined, and examples of bound- 
continuum processes and heterogeneous catalysis are discussed 
within tne framework of both quantum-mechanical and semiclassical 
theories. VP 


A 79-40601 • Anomalous features in thermal radiance maps 

of Venus. J. Apt and R Goody (Harvard University. Cambridge. 
Mass I. Journal of Geophysical Research, vol. 34, June 1. 1979. p. 
2529-2538. 15 refs. Contract No NAS2 9127. 

Seventeen thermal radiance maps of Venus were recorded in a 
26-dry interval near the 1977 coniunction. An average symmetrical 
two-dimensional function was removed from the data Features 
remain near the east and west limbs which correspond in part to 
previously reported solar-related effects but there are important 
differences, and reasons are given for questioning the interpretation 
of some of the earlier data. It is concluded that these features cannot 
be solely under solar con'rol. Features are also found at both poles, 
lust ins de the region covered by the ultraviolet polar hood These are 
not inconsistent with disturbances rotating rapidly around the 
planet. There is weak evidence for a 5-day reoetitidn in some 
features 'Author! 


A79-40670 * Millimetre and submillimetre measurements of 

the Crab Nebula. E L Wright (MIT Cambridge. Mass.!. D A Harper 
(Yerkes Observato'y. Williams Bay. Wi$ . Chicago University. Chica 
go. III. I. R. H. Hildebrand. J. Keene, and S E Whiu 'mb (Chicago. 
University, Chicago. III.). Nature, vol. 279, June 21. 1979. p 
703 705 15 refs Research supported by the Fannie and John Hertz 
Foundation. Grants No NsG 2263 No. NsG 2057 No 
NGR 14 001 227 

The flux from the central region of the Crab Neb .la in three 
bread spectral passbounds with flux weighted mean wavelengths of 
300 microns. 400 microns and 1 mm has bee i measured The 
inferred total flux densities for the entire nebula are consistent with 
an extrapolation of the power law spectrum found at longer 
wavelengths Derivations of various flux densities are presented, and 
it is concluded that the luminosity of dust e ssion from the Crab 
Nebula vanes between 1300 and 5000 suns as the temperature vanes 
from 40 to 120 K. respectively. C F W 


A79 -40762 * * The monopropellant hy irazoe propulsion 
subsystem for the Pio leer Venus spacecraft F C Batker (Hughes 
Aircraft Co . El Segundo. Talif .). AIAA. SAE and ASME. Joint 
Propulsion Conference . 15th . Las Vegas. Nev . June 18 70. id 79. 
AIAA Paper 79 1339 9 p Contract No. NAS2«300 


The Pioneer Venus Orbiter end the Multiprobe spacecraft 
p.opulsion subsystems and their performance are presented. Mono 
propellant hydrazine subsystems on each spacecraft provided the 
capability to spin up the spacecraft after separation and perform all 
spin rate, velocity, and attitude changes required by the contro 1 
subsystem to satisfy mission obteciives. The prooulsion subsystem 
provides thrust on demand by supplying anhydrous hydrazine from 
the propellant tanks through manifolds, filters and valves to the 
thnist chamber assemblies where the hydrazine is catalytically 
decomposed and expanded in a cornea 1 nozzle. The subsystems 
consist of seven 1 Ibf thrusters tor the Orbiter and si* I Ibf thrusters 
for the multiprobe which are isolated by two latch valves from the 
two propellant tanks so that two redundant thruster clusters are 
provided to ensure mission completion in the event of a single pomt 
failure. T he propellant teed system is gf all-welded construction to 
minimize weight and leakage and titanium is used as the primary 
material of construction. The multiprobe burned up on entering the 
Venus atmosphere with enough propellant left for the . . on and 
the Orbite' was inserted into Venus orbit with enough propellant 
remaining for more than 2 earth years of orbital operations. A.T. 


A7 9 40788 * Fields and plasmas in .he outer solar system. 

E. J. Smith (California Institute of Technongy. Jet Propulsion 
Laboratory. Pasadena Calif I and J H Woi‘e (NASA. Ames 
Research Center. Moffett Field. Calif. I. ICOSPArt, IAU. IUGG. 
HjPAP and UP SI. International Symposium on Solar Terrestrial 
Physics. Innsbruck, Austria. Mcy 29- June 3. 1978 I Space Science 
Reviews, vol 23, Apt 1979, p 217-252 72 refs. Contract No 
NAS7 100 

The most significant data on fields and plasmas in the outer 
solar system, based on observations by Pioneer 10 and 11. are 
reviewed At tent on is given to (1) corotating shocks and the 
evolution of high speed solar wind streams. (21 the effect of the 
chanqtng structure c? the interplanetary medium on energetic 
particles. (31 the propagation of flare generated shocks through the 
outer solar system. |4) radial gradients in the solar wind and 
mtr'planerary field, and (51 the dependence of the interplanetary 
sector structure on heliographic latitude B J. 


A7940791 * The Jovian magnetodisk C K Goertz owa 

University. Iowa City. Iowa) ICOSPAR IAU. IUGG. IUP ' and 
URSI. International Symooswm on Solar Terrestrial PhysKS. Inns 
truck. Austria. May 29 June 3 1978 i Space Science Reviews, vol 
23 Apr 1979 p 319 343 54 refs NSF Grant No ATM 76 82739 
Contract No NAS2 6553 

Magnetic field measurements made by the vector helium 
magnetometers on board Pioneers 10 and 1 1 reveal the ex stence of a 
current sheet (thickness of about 2 Jupiter rad"l carrying an 
eastward current Self consistent studies of the current sheet show 
that the magnitude of the current i$ of tho order of 0 01 Am and 
mat the current is caned by a hot IT greate' than 1 keVI plasma 
the density of which varies between 1 cu cm at 30 Jupiter radii to 
100 cu cm at 80 Jupiter rad" The current shet' is warped 
azimuthallv and parallel to the magnetic d pole eqc stor The 
existe-.ee o* an azimuthal field component nd.cates a nolo'dal 
plasma flow transporting some 10 to the 79th ions per secor 1 from 
Jupder into the outer maqnetospherr It .s shown that .f thi outer 
magnetosphere s in a steady state ths plasma must be trjns toned 
outwauf within the current sheet by a diffusion process vr rich is 
taster than th- one responsible for panicle transport in the mntr 
magnetosphere but slower than Bohm diffusion (Author I 


A7940809 * Encounter with Venus An update L Colin 

(NASA Ames Research Center Moffett Field Cal.* I Science vol 
205 July 6 1979. p 44 46 

Th s report deals wth early results from the Pioneer Venus 
Orbiter and multiprobe missions, which encountered Venus on 
December 4 and December 9 1978. respectively Initial results tor 
the mult.protie m.ssmn and for the first 30 days of the Orbiter 


mission have already been reported Additional mission features and 
updated mission parameters based on refined tracking data and 
traiectory computations are presented here Scientific results for 
both missions are discussed which cover the first 130 days lor orbits) 
of the nominal 243-day Orbiter mission (Authorl 


A79-40810 * Thermal contrast in the atmosphere of Venus - 

Initial appraisal from Pioneer Venus probe data. A Seif f . D B Kirk. 
R E. Young. S. C. Sommer (NASA. Ames Research Center. Moffett 
Field, Calif ), R C. Blanchard (NASA. Langley Research Center, 
Hampton Va ). J. T. Findlay, and G. M. Kelly (Analytical Mechanics 
Associates. Inc. Hampton, Va.) Si ience. vol. 205. July 6. 1979. p 
46-49 15 refs 

The altitude profiles of temperature and pressure were measured 
during the descent of four Pioneer Venus probes, showing small 
contrasts below the clouds, but significant differences within the 
clouds at altitudes from 45 to 61 km. Measurements of pressure 
differences were found to be consistent with the cyelostrophic 
balance of zona - winds ranging from 110 to 150 m/sec at 60 km and 
from 43 to 77 m sec at 40 km The clouds were 10 to 20 K warmer 
than the extended profiles of the lower atmosphere and the middle 
cloud is convectively unstable Both phenomena are due to thermal 
radiation from below Meridional wind velocities were studied, 
concluding that significant planetary scale non-axisymmetric motions 
were present at latitudes below 30 degrees. This result was consistent 
with the day night pressure difference. Indications of flow oscilla- 
tions in the lowei atmosphere were noted a. id the inference of wave 
motions in the lower atmosphere was supported by analysis of 
oscillations in the Doppler residuals. C.F.W 


A794081 1 * Composition and structure of the Venus atmo- 
sphere Results Pioneer Venus J H Hoffman. R R Hodges 

Jr (Texas. Ur * Richardson. Tex ) M B McElroy (Harvard 
University. Ca.. Mass ). T. M Donahue (Michigan, University. 

Ann Arbor. Mich.l, and M Kolpm (Physics International Co 3an 
Leandro. Calif ) Science, vol 205. July 6 1979. p 49-52 12 refs 
Contracts No NAS2 8802 No NAS2 9485 

The composition of the Venusian atmosphere was studied using 
a mass spectrometer on the Pioneer Venus sounder probe The 
single-focusing magnetic sector spectrometer scanned the mas' range 
from hydrogen through mercury with a dynamic range of six 
decades Data taken by the mass spectrometer were compared with 
those ot a gas chromatograph resulting in slight discrepancies due to 
the use of a sputter ion pump acting as a sink for entry of rare gases 
throu^i the inlet leak A surprisingly large concentration ot 
primordial Ar 36 and Ai 38 was discovered m a ratio of 5 to 1 It was 
aoncluded that the large excess of primordial argon was a valid result 
and that the mixing of HCI in the lower Venusian atmosphere was 
less than a few parts per million Arguments agamst the sun as the 
source for excess primordial gases on Venus were presenter! 
Concentrations of other elements such as Ne. Kr He S. and O were 
discussed Although the mass peaks in the spectrum were real i4 was 
not clear whether all of the chemical reactions (i e COS produ-tion! 
actually occurred in the atmosphere Until further analysis can be 
made, it will be uncei tarn how the inlet system, which is at 
atmospheric temperature, affected the results C F VV 


A79 40814 * Implications o< the gas compositional measure 

mants of Pioneer Venus for the origin ot planetary atmospheres J B 

Poll ack and D C. Black (NASA Ames Research Center, Moffelt 
Field. Calif ) Science vol 205. July 6 1979. p 56-59 23 refs 

Comparisons are made between the volatile inveniories of the 
terrestrial planets including Pioneer Venus data, and the predictions 
of three classes of theories for e origin of planetary atmospheres 
Serious difficulties arise for ti.e primary atmosphere and external 
source hypotheses The gram accretion hypothesis can account for 
the bends in the volatile inventory from Venus to earth to Mars, if 
volatiles were incorporated into planet forming grams at nearly the 
same temperiture for all of these planets, but at systematically lower 
pressures in the regions ot planet formation farther from the center 
ot the solar nebula (Authorl 



A7 94081 5 * Ultraviolet night airglow of Vanu*. A. I. 

Stewart and C. A, Barth (Colorado. University. Boulder, Colo.l. 
Science. vol 205. July 6. 1979, p 59-62. 18 refs. Contract No 
NAS2-9477. 

The night airglow spectrum o! Venus in the ultraviolet is 
dominated by the V prime - 0 progressions of the gamma and delta 
bands of nitric oxide. The bands are produced by two body radiative 
recombination of nitrogen and oxygen atoms. Since the source of 
these atoms is in the dayside thermosphere, the night airglow is a 
tracer of the day tonight thermospheric circulation. The airglow is 
brightest at equatorial latitudes and at longitudes on the morning 
side of the antisolar meridian. (Author) 


A79- 40821 * Nature of the ultraviolet absorber in the Venus 

douds - Inferences based on Pioneer Venus data J. B Polladi. B 
Reis- t. R. Boese (NASA. Ames Research Center, Moffett Field. 
Calif , M. G. Tomasko (Arizona. University. Tucson. Ariz.). J. 
Blamont (CNRS, Service d'AFnjnomie. Vemeres le Buisson. Essonne. 
France). R. G. K no lien berg (Particle Measuring Systems, Inc.. 
Boulder. Colo.). L. W. Esposito. A I. Stewart (Cojorado. University. 
Boulder. Colo ), and L. Travis (NASA. Goddard Institute for Space 
Studies. New York. N.Y.). Science, vol 205, July 6. 1979. p. 76-79. 
28 refs. 

Several photometric measurements of Venus made from the 
Pioneer Venus orbiter and probes indicate that solar near ultraviolet 
radiation is being absorbed throughout much o* the main cloud 
region, but little above the clouds or within the *irst one or two 
optical depths. Radiative transfer calculations were earned out to 
simulate both Pioneer Venus and ground based data for a number of 
proposed cloud compositions This companson rules out models 
invoking nitrogen dioxide, meteoritic material, and volatile metals as 
the source of the ultraviolet absorption. Models involving eithe- small 
(approximately 1 micrometer) or large (approximately 10 microm- 
eters) sulfur particles have same serious difficulties, while ones 
invoking sulfur dioxide gas appear to be promising. (Author) 


A79-40824 * Venus winds are zonal and retrograde below 

the clouds. C C. Counselman. III. S A Gourevitch, R W. Kmg,C. 
B Loriot. and R. G Pnnn IMIT. Cambridge Mass' Science, vol. 
205. July 6. 1979. p. 85^7 1 1 refs Contract No NAS2 9476 

Winds in the lower atmosphere of Venus, inferred from 
three-dimensional radio interferometric tracking of the descents of 
the Pioneer day and north probes, are predominantly easterly with 
speeds of about 1 M/sec near the surface. 50 at the bottom of the 
douds. and more than 200 within the densest, middle cloud layer 
Between about 25 and 55 km altitude the average flow was slanted 
equJtorward. with superimposed wavelike motions and alternating 
layers of high and low shear (Author) 


A7? -10829 * Initial observations of the niqhtside ionosphere 

of Venus from Pioneer Venus Orbtter radio occupations. A J. 

Kliore. I R Patel iCaliforn, a Institute of Technology Jet Propulsion 
Laboiatory. Pasadena Calif I. A F Nagy. T E Cravens (Michigan 
University. Ann Arbor Mich I. and T I Gombosi (Mich gin. 
University. Ann Arbor, Mich . Magya- Tudomanyos Akademia, 
Kozponti Ftzikai Kutato Intezet Budapest. Hungary) Science vol 
205 July 6 1979 p 99 102 10 refs Contracts No NAS7 100. No 
NAS2 9130 Grant No NGR 23 005015 

Results of radio occupation measurements of electron density 
profiler of the mghtside ionosphere of Veru t solar zer.ith angles 
from 90 to 164 deg. obtained from the Pioneti Venus Obiter, are 
reported Data were derived from closed loop S rl band signals 
recc ved by the Deep Space Network upon ionospheric entry and 
exit of the spacecraft Nightside electron density profiles are found 
to be rath jr uniform m the solar zenith angle range ot from 95 to 
107 den with peak electron densities ranginq from 23.000 to 
4fl 000 cu cm. while between 110 and 164 deg. profiles exhibit a 
high degree ot variability and peak electron densities vary from 7.600 
to 31 800 cu cm A possible mechanism for the maintenance of the 
nightside Venus ionosphere during the lonq Venus night which is 
consistent with the observed spatial and temporal variability of oeep 


ionospheric electron density profiles, is proposed to be impact 
ionization by precipitating particles, although transport processes 
ftom the dayside may also be important. A.L.W. 


A79-40831 * Thermal structure and energy influx to the 

day- and mghtsrde Venus ionosphere. W C. Knud sen. K. L. Miller 
(Lockheed Research Laboratories. Palo Alto. Calif ). K. Spanner. V 
Novak (Fraunhofer Gesellschaft ,zur Forderung der angewandten 
Forschung. Institut fur physikalische Weltnumforschung, Freiburg 
im Breisgau. West Germany). R C. Whitten (NASA. Ames Rfearch 
Center. Moffett Field. Calif.), and J. R. Spreiter (Stanford Univer- 
sity. Stanford. Calif.). Science, vo! 205. July 6. 1979. p 105-107. 1 1 
refs. Bundesministt'ium fur Forxhuug end Technology Contracts 
No 01 DO- 238. No. RV14-B28/73. Controct No NAS2 9481. 

The thermal structure of and energy influx to the dayside and 
nightside Venus iono*>here are discussed, based on data obtained by 
the Pioneer Venus spacecraft. Where the dayside ono sphere appears 
relatively constant in total en concentration, ion and electron 
temperatures and ion composition below the lonopause. retarding 
potential analyzer measurements confirm the presence of strong 
Spatial and temporal variations in nightside ion concentration. Ion 
temperatures on the nightside above 225 km are found to be larger 
by a factor of two or more than on the dayside. and comparable to 
electron temperatures on the day and night sides. Models of deyside 
and nightside ion temperatures consistent with observatic is require 
the heat input of 0.003 erg/sq cm sac and 0 005 erg/sq cm sec. 
reflectively, to the ion gas to raise the on temperature above that of 
the neutral gas presumably by means of Joule heating. A.L.W. 


A7940832 ’ Comparison of calculated and measured ion 

densities on the dayside of Venus. A F Nagy T E Cravens. R H 
Oicn (Michigan. University. Ann Arbor. Mich I. H A Taylor. Jr . L 
H Brace, and H. C Bnnton (NASA. Goddard Space Flight Center. 
Greenbelt. Md I Science vol 205 July 6. 1979. p 107 109 21 refs. 
Contract No NAS2 9130 Grant No NGR 23-005-01 5 

Data from the Pioneer Venus ion mass spectrometers are 
compared with mcdel calculations ot the ion density distributions 
appropriate for daytime conditions. The model assumes diffusive 
equilibrium upper boundary conditions for the major ions (021*1. 
Of*), C02(*l. Hel*). and H(*|). the agreement between the 
calculated and measured gross beha-.ur ol these ions s reasonably 
good except for HI*), which may be influenced strongly by 
convective transport processes The distributions of five minor ions 
(Cl*). N(*). NOl*l. COI*). and N2(*)l are also calculated tor the 
chemically controlled region (less than approximately 200 km), the 
agreements are. in general, poor, an indication that the present 
understanding of the Venus minor ion chemistry is still incomplete 

(Author) 


A79-40834 * Absorption of whistler mode waves in the 

onosphere of Verais. W. W. L Taylor. F L. Scarf (TRW Defense and 
Space Systems Group, Redondo Beach Calif I . C T Russell 
(California. University. Los Angeles. Calif I. and L H Brace (NASA. 
Goddard Space Flight Center. Greenbelt. Md I Science, vol. 205. 
July 6. 1979. p 112-114 13 refs Contracts No NAS2 9842 No 
NAS2 8088 No NAS2 9491 

It is shown that whistler mode waves from the ronosheath of 
Venus are absorbed by Landau damping at the dayside ionosphere 
boundary. This process heats the ionospheric electrons and it may 
provide an important energy input into the dayside lonospnere 
Cyclotron damping of the waves does not occur in the same region 
However, Landau damping of ronosheath waves is apparently not an 
important energy source in the nightside ionosphere Imnulsive 
events in the nightside ionosphere seem to tall into two classes ( \ i 
lightning tig a!s (near penapsis) and (21 noise, which may be caused 
by gradient or current instabilities I Author) 


A7940835 * Initial Pioneer Venus magnate field remits 

Nightside observations C T Russell. R C Elphic and J A Slavm 
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(California, University. Los Angeles. Calif.). Science, vol. 205. July 6. 
1979. p. 1 14 1 16. 9 refs. Contract No. NAS2 9491 

Initial observations by the Pioneer Venus magnetometer on the 
nightside of Venus frequently reveal moderately strong fields from 
20 to 30 nanoteslas. However, there is little evidence that these lields 
arise from an internal dynamo, since they are mainly horizontal and 
vary from orbit to orbit. Determining a precise upper limit to the 
intrinsic moment awaits further processing. This limit is expected to 
be much less than 10 to the twenty-second gauss-cubic second. 

(Author) 


A79-40836 * Electron observations and icn flows from the 

Pioneer Venus Orbit* plasma analyzer experiment D. S. Intriligalor 
(Southern California. University, Los Angeles. Calif.). H. R.Collard. 
J. D. Mihalov, R. C. Whitten, and J. H. Wolfe (NASA, Ames Research 
Center. Space Science Oiv., Moffett Field. Calif ). Science, vcl. 205, 
July 6, 1979. p. 116 119. 18 refs. Research supported by the 
University of Southern California. Contract No. NAS2-9478. 

Additional plasma measurements in the vicinity of Venus are 
presented It is shown that (1) there are three distinct plasma 
electron populations solar wind electrons, ionoshe' ih electrons, and 
nightside ionosphere electrons. (2) the plasma ion f >w pattern in the 
ionosheath is consistent with deflected flow arounJ a blunt obstacle. 
(3) the plasma ion flow velocities near the downstream wake may. at 
times, be consistent with the deflection of plasma into the tail, 
dosing the solar wind cavity downstream from Venus at a relatively 
dose distance (within 5 Venus rad ; il re the planet; (4) there is a 
separation between the inner bio idary of the downstream to no 
•heath and the upper bou.'-'e-y of the rvyitside ionosphere; and (5) 
during the first 4.5 monns ir. oibn 'tit easured solar wind plasma 
speed continued to vaty. show a number of high-speed, but 
generally nonrecurrent. sTre~ns (Author) 

A79-41292 * * Pioneer 1C studies of interplanetary shocks at 
large heliocentric distances. J. D Mihalov and J H Wolfe (NASA. 
Ames Research Center, Moffett Field. Calif.l. Geophysical Research 
Letters, vol. 6. June 1979. p 491 494 26 refs. 

Pioneer 10 Ames plasma analyzer data collected in the 6.1 to 
12.6 AU range of heliocentric distances (November 1974 to April 
1977) have been examined for interplanetary shock waves. Eighteen 
shock signatures have been identified, with four of these being of the 
reverse type and the remainder the forward type. Sonic Mach 
numbers in the range from 3 to 10 are estimated for these events. 

(Author) 

A79-41293 * Plasma in the Jovian current sheet C K 

Goertz. J A. Van Allen, J. L Parish (Iowa. University, Iowa City. 
Iowa), and A W Schardt (NASA. Goddard Space Flight Center. 
Greenbelt. Vd I Geophysical Research Letters, vol. 6. June 1979 p. 
495-498 10 rets NSF Grant No ATM 76 82739 Grants No 

NGL 16-001-002 No NGL 16-001 043 Contract No, NAS2 6553 

A large body of spectral data for protons with energies greater 
than 200 keV has been analyzed It is concluded that the mam body 
of plasma in the Jovan current sheet observed by Pioneer 10 on its 
outbound pass probably has an energy well below the lowest 
threshold of the Pioneer 10 detectors This premise is examined using 
a semiempmcal model of the magnetic field in the magnetodisk and 
simple magnetohydrcdynamic theory. Results indicate that the 
dominant contribution to the plasma pressure in the region from 25 
to 65 Jov an radi is from as yet unobserved protons (ions) with 
energies of the order of 0 1 to 10 keV C.K.D 


A79-41325 * Far-infrared observations of optical emission- 

line stars Evidence for extensive cool cKart clouds P M Harvey. H. 

A. Thronson, Jr ISteward Observatory Tucson. Ana.), and I. Gatley 
(California Institute of Technology, Pasadena. Calif.) Astrophysical 
Journal. Part 1. vol. 231. July 1. 1979 p IIS-123. 50 rets Grants 
No. NGR 03 002 390 No. NGR 05-002 281 

Far-infrared obseivations (40-160 micronsl of eight optical 
emission Ime stars a - e presented Six of these stars. LkH alpha 198 T 


Tau. I kH alpha 101. V380 On. R Mon. and MWC 1080. show 
substantially more far-infrared emission than would be expected on 
the basis of a black body extrapolation of their 1(7 20-micron fluxes. 
Additionally, in thi '■■«« the far-infrared emission is shown to be 
spatially extended (greater than 40 arcsec). A simple mode! of the 
thermal emission from cool circumstellar dust (30 70 K) shows that 
these stars are surrounded by material left over from the star 
formation process, this result confirms the extreme youth of these 
stars MWC 349 was detected at a level consistent with the expected 
free-free flux from its surrounding H II region, and RY Tau was not 
detected in the far-infrared, 'here is little circumstellar dust with 
temperatures of 20-100 K in these objects. (Author) 


A79-41354 * New-infrared observations of a new molecular 

feature in IRC ♦ 10716. J Krassner, L. L. Smith, and T. Hilgeman 
(Grumman Aerospace Corp.. Bethpage. N.Y I Astrophysical Journal. 
Part 2 Letters to the Editor, vol 231, July 1. 1979. p L31-L35 21 
refs. Contract No. NAS2-9837. 

This letter presents a spectrum of IRC * 10216 in the 
3000 4400 klyser region at 9-kayser resolution. A molecular feature 
at 340(73600 kaysers has been detected which is attributed to an 
unspecified N-H bonded molecule, the feature appears to be variable 
m phase with the infrared light curve. Evidence is given for 
temperature variations of the emitting dust shell in phase with the 
infrared light curve. The results suggest that the variability of the 
molecular feature is due to reversible dissociation of the responsible 
molecule, which could occur at the higher temperatures accompany- 
ing the maxima of the light curve (Author) 


A79-41520 * Improved limits on intergalactic intracluster H 

I in the Coma Clutter J. C Tarter (NASA. Ames Research Center. 
Moffett Field, Calif I and M C. H Wright (California. University, 
Berkeley. Calif.). Astronomy and Astrophysics, vol 76. no 1. June 
1979. p 127 129. 7 refs 

New observations using the Arecibo telescope have tailed to 
detect intergalactic intracluster H I in the Coma Cluster This 
represents a factor of two improvements over our previously 
reported limit IWnght ei el.. 1974) and makes it less likely that the 
cluster can be dynamically bound by H I. The highly flattened, 
rapidly rotating, extremely dense cold H I clouds permitted by the 
obse-vations will not evaporate over the cluster lifetime, but violate 
global stability criteria and hence cannot provice the missing mass in 
the cluster. (Author) 


A79-41771 * Numerical solution for supersonic flow near 

the trailing edge of aflat plate. D Degani iTechnion Israel Institute 
of Technology, Haifa. Israel). M Y Hussami, and B S Bald.vin 
(NASA. Ames Research Center. Moffett Field, Calif.. Tochnion ■ 
Israel Institute ol Technology. Haifa, Israeli llsrjei Conference on 
Mechanical Engineering. 12th. Technion Israel Institute of Technol 
ogy. Haifa. Israel. July II. 12. 1978.1 Israel Journal of Technology 
vol 16. no 66, 1978. p 208 215 9 refs 

In the present study, problems of laminar end turbulent 
two-dimensional How ol a viscous compressible fluia near the trailing 
edge of a thm flat plate are considered The complete set of 
Navier Stokes equations is solved by the finite-difference method or 
MacCormack (MacCormack and 8aldwm. 1975). It is an explicit, 
predictor -corrector, time-splitting method of second order acuracy 
The computational mesh employed has sufucie t resolution for all 
the characteristic lengths suggested by theory In the laminar case, 
the present results are compared with the triple deck solution of 
Daniels I 19741 This comparison indicates that the asymptotic triple 
deck theory for supersonic trailing edge flow is accurate within five 
percent for Reynolds numbers greater than 1000 In the turbulent 
case, the Prandtl Van Driest Clauser algebraic eddy viscosity model is 
used. The numerical results show that the region of upstream 
influence is approximately of the order of the boundary layer 
thickness The solutions for skin friction, pressure and wake center 
line velocity are presented (Author) 
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A79-43036 * An interpri Ation of Akaiofu'i tubttorm 

parameter. N. D'Angelo end C. K. Goertz (low* University, Sow* 
Otv. Iowa). Planetary and Space Science vol. 27. July 1979. p 
1015-1018. 6 rets. NSF Grant No. ATM 76-82739. Grant No 
NGL-16-001-043; Contract No. NAS2 6553. 

The power flux into the magnetosphere from the solar wind is 
analyzed using the model of polar cap electric fields described by 
D'Angelo (1977). It is shown that the substorm parameter proposed 
by Akasofu (1978) to predict the probability of a substorm can tie 
interpreted as the portion of the solar wind electromagnetic power 
flux which penetrates the magnetosphere at a given moment. C.K.D 


A 79-442 16 * Characteristics of a CW water vapor laser at 

118 and 28 microns. Y. Yasuoka (National Defense Academy. 
Yokosuka. Japan). P. Burlamacchi (CNR. Laboratorio di Elettronica 
Ouantistica, Florence. Italy), S. Y. Wang, and T. K. Gustafson 
(California, University. Berkeley. Calif.). IEEE Journal of Quantum 
Electronics, vol. QE-15, July 1979. p. 614-616. 8 refv Grant No. 
NsG 2151. 

The characteristics of a CW water vapor laser operating at 118 
and 28 microns are reported. By montlormg the discharge current, 
helium gas pressure, and water vapor pressure, a criterion for 
optimum power output has been obtained. Peak powers of 6 and 114 
mW are obtained, respectively, for the 118- and 28-micron lines for a 
4.5-m discharge tube. (Author) 


A 79 -44624 * a The radial evolution of the bulk properties of 

the tolar wind. D. S. Intriligator (Southern California. University. 
Los Angeles, Calif ). In International Cosmic Ray Conference. 15th, 
Plovdiv, Bulgaria, August 13-26. 1977. Conference Papers. Volume 
11. (A79-44583 19-93) Sofia, B'lgarska Akademiia na Naukite, 1978. 
p. 219-224. 11 refs. Research supported by the University of 
Southern California; Contract No. NAS2-7969; Grant No. 
NGR-05-018-181. 

Simultaneous solar-wind proton data obtained at several helio- 
centric distances during radial alignments are compared. The radial 
variations associated with two high-speed streams in the solar wind 
are studied as examples of the radial evolution of the solar-wind 
speed distribution and of high speed streams in the solar wind as 
observed m the ecliptic plane in 1973. Pioneer 1 1 data on high-speed 
stream* in the solar wind observed at about 1.5 and 3.7 AU are 
compared with the corresponding high speed-stream data obtained at 
earth These analyses indicate that as these high-speed streams 
propagated to these extended heliocentric distances, there was an 
erosion of the highest speeds and a general narrowing of the speed 
distribution. These observations are consistent with the exchange of 
momentum m the solar wind between high speed streams and 
low-speed streams as they propagate outward from the sun. (Author) 


*79-44637 • a Interplanetary electrons Whet it the strength 

of the Jupiter source. W Fillius, W.-H. Ip. and P. Knickerbocker 
(California. University, La Jolla, Calif.). In: International Cosmic 
Ray Conference. 15th, Plovdiv. Bulgaria. August 1326. 1977. 
Conference Papers. Volume 11. (A79-44583 19-93) Sofia. B'lgarska 
Akademna na Naukite. IP’S. p. 334 339. 19 refs Contract No. 
NAS2-6552. Grant No. NGR 05-009-081. 

On the basis of conservative assumptions, a phenomenological 
approach is used to address the source strength of Jupiter for 
interplanetary electrons. It is estimated that Jupiter t-mits approxi 
mat el y 10 to the 24th - 10 to the 26th electrons per sec with energies 
in excess of 6 MeV. which sources may be compared with the 
population of approximately 3 x 10 to the 28th electrons of the 
same wiergy in the Jovian outer magnetosphere. It is ooncluded that 
Jupiter accelerates particles at a rate exceeding that of ordinary 
trapped partcle dynamic processes. M.E.P 


A79 45104 * Temperature and flow velocity of thi inter- 

pltnetary gates along tolar radii. F. M. Wu and 0. L. Judge (Southern 
California. Los Angeles. Calif.). Astrophysrca! Journal. Part \ vol. 
231. July 15. 1979, p 594 605 17 refs. Contract No. NAS2-S558. 

The velocity distributions along solar radii for hydroger and 
helium in interplanetary space are calculated by using the Dasby- 
Camm formula modified with a loss function. From these distr bu- 
t'ons the radial temperature and radial flow velocity of .he 
interplanetary gases are determined. The effects of solar gravitation 
and ionization loss, due rc charge exchange end photoionization, on 
the gas temperature and velocity are described. (Author) 


A 79 45252 • * An implicit factored scheme for the compres- 

sible 'w.s "sokes aquations. II - The numerical ODE connection R. 
W in- '• R F. Warming (NASA. Ames Research Center. 
C - -v -- Fluid Dynamics Branch. Moffett Field, Calif ). In: 
G . y r i; uid Dynamics Conference. Williamsburg. Va„ July 
23 ' .-.lection of Technical Papers. (A79-45251 1934) 

iy.w \ - . : can Institute of Aeronautics and Astronautics. Inc.. 

1979. p. M.i 26 refs. (AIAA 791446) 

An atti npi is made to establish a connection between linear 
multistep r.iethods for applications to ordinary differential equations 
and their extension (by approximate factorization) to alternating 
direction implicit methods for partial differential equations. An 
earlier implicit factored scheme for the compressible Navier Stokes 
equations is generalized by innovations that (1) increase the class of 
temporal difference schemes to include all linear multistep methods, 
(2) optimize the class of unconditionally stable factored schemes by 
a new choice of unknown varixhle. and (3) improve the computa- 
tional efficiency by the mtroduc ion o* quasi-one-leg methods. B.J. 


s 


A794462S * * Evidence for a constant speed of shock prop* 

gation between 08 AU and 2 2 AU D S Intrligator iSouthern 
California University Los Angeles. Calif I In International Cosmic 
Rav Conference. 15th Plovdiv. Bulgaria. August 13 26 1977. 

Conference Papers Volume 11 'A79 44583 19 931 Sofia. B'lgarska 
Akademna na Naukite ’978 p 225 229 8 refs Contract No 
NAS2 7969 Grant No NGR 05 018 ’81 

The results of preliminary ana s .is of the in situ observations of 
solar wmd plasma and interplanetary magnetic field data are 
presented It is indicated that two planetary shocks associated with 
the August 1972 solar events propagated at approximately constant 
speed between 0 8 AU and 2 2 AU This result is contrary to some 
theoretical expectations and earlier reports tor these events of a 
strong deceleration of these shocks with increasing heliocentric 
distance One example given is the difference between observed 
shock speeds of 700 km sec and the estimated speeds of 2200 
km sec for Pioneer 9 and 1000 km sec for Pioneer 10 These higher 
average speeds associated w-th the propagation of the shocks from 
the sun to the spacecraft, therefore imply an extremely strong 
deceleration closer to the sun Iw.thin 0 8 AUI M t P 


A7945261 • a A fast, conservative algorithm for solving the 

transonic full-potential equation. T L. Holst (NASA, Ames Research 
Center, Applied Computational Aerodynamics Branch, Moffett 
Field. Calif ). In Computational Fluid Dynamics Cor.’erence. 
Williamsburg. Va , July 2325, 1979. Collection of Technical Papers. 
(A79 45251 19 341 New York, American Institute of Aeronautics 
and Astronautics, Inc , 1979, p 109 121 23 refs (AIAA 791456) 
A fast, fully impl-cit approximate factorization (AF) algorithm 
desiyied to solve the conservative transom : full potential equation in 
either two or three dimensions is descrited. The a.qonthm uses an 
upwind bias of the density coefficient tor stabiliiy in supersonic 
regions This provides an effective upwind difference o* the 
streamwise terms for any orientation of the velocity vector (i.e., 
'rotated differencing'), and thereby greatly enhances the reliability of 
the present algorithm A numerical transformation is used to 
establish an arbitrary body-fitted finite-difference mesh Computed 
results for both airfoils and simplified wings demonstrate substantial 
improvement in convergence speed for the new algorithm relative to 
standard successive-line overtaxation algorithms (Author) 
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A79 45269 * » A two-dimensional unsteady Euler equation 
solver for flow regions with arbitrary boundaries R G Hindman 
(NASA. Am« Research Onter, Moffett Field. Calif.; Iowa State* 
University of Science and Technology. Ames. Iowa). P. Kutler 
(NASA. Ames Research Center. Computational Fluid Dynamics 
Branch, Moffett Field. Calif.), and D. Anderson (Iowa State 
University of Science and Technology. Ames. Iowa). In Computa- 
tional Fluid Dynamics Conference. Williamsburg. Va., July 23-25, 
1979, Collection of Technical Papers (A79-45251 19-34) New York. 
American I istnute of Aeronautics and Astronautics. Inc., 1979. p. 
204 217. 39 refs. Research supported by Iowa State University of 
Science and Technology and NASA. (AIAA 79-1465) 

A new technique is described for solving supersonic fluid 
dynamic problems containing multiple regions of continuous flow, 
each bounded by a permeable or impermeable surface Region 
boundaries are. in general, arbitrarily shaped and time dependent. 
Discretization of such a region for solution by conventional finite 
difference procedures is accomplished using an elliptic solver which 
alleviates the dependence on a particular base coordinate system. 
Multiple regions are coupled together through the boundary condi- 
tions. The technique has been appi.ed to a variety of problems 
including the shock diffraction and pointed wedge with detached 
bow shock. (Author) 

A79-45456 * Convection and lunar thermal history. P. 

Cassen. R. T. Reynolds. F. Graziani, A. Summers. J. McNellis. and L. 
Blalock (NASA. Ames Research Center. Theoretical and Planetary 
Studies Branch, Moffett Field, Calif.). (Lunar and Planetary Institute 
end NASA. Workshop on Solid Convection in the Terrestrial Planets. 
Moffett Field. Calif.. Dec. 12. 13. 1977.1 Physics of the Perth and 
Planetary Interiors, vol. 19. June 1979. p. 183-196. 50 refs. 

The effects of solid interior convection on the thermal history 
of the moon are examined. Convective models of lunar evolution are 
calculated to demonstrate the influence of various viscosities, 
radioactive heat source distributions and initial temperature profiles 
and tested by means of a thermal history simulation code. Results 
indicate that solid convection does not necessarily produce a 
quasi steady the-mal balance between heat sources and surface losses. 
The state of the lithosphere is found to be sensitive to the efficiency 
of her. source redistribution, while that of the correcting interior 
depends primarily on rheology. Interior viscosities of 10 to the 21st 
to 10 to the 22nd cm/sec are obtained, along with a central 
temperature above 1100 C. It is suggested that mare flooding could 
have been the result of magma production by pressure release 
melting in the upwelling region of convection cells. A.L.W. 


A79-45569 * An infrared study of the NGC 7538 region. M 

W Werner. E E Becklin, I Galley K. Matthews. G Neugebauei 
(California Institute of Technology: Hale Observator-es. Pasadena. 
Calif.l and C G Wynn-Williams IMullard Radio Astronomy Observa 
tory. Cambridge. Englandl Royal A stronom cal Society. Monthly 
Notices, vol. 188 Aug 1979. p 463 4 79 40 refs. NSF Grant No 
AST 75-18555 A2. Grants No NGR 05002 281; No 
NGL-05 002 207 

Infrared observations of the NGC 7538 region at wavelengths 
from 1 mcron to 1 mm are presented and analyzed with the atm of 
understanding both the large-scale structure of this region of current 
star formation and the properties of the individual compact obtects 
within it At far infrared wavelengths ( 25 1 30 mcrons). emission is 
seen from the visible H II region, from the vicinity of the previously 
known maser source: and dust embedded compact Hll regions and 
from a new region called NGC 7538(E) Coincident with NGC 
7538(E) are a point like 1 25 mcron infrared source. NGC 7538 
IRS9. whch probably provides the power tor the far infrared 
emission, arlti an extended source of 2 2 mcron emission whch 
appears to be an inhered reflection nebula. The compact H li 
regions, the ma'er sources and IR39 are located within a dense 
molecular cloud at the edge of the optcal H II region This cloud, 
whch has a mass of approximately 9000 solar masses, is oetecteo in 
emission at 1 mm The NGC 7538 region appears to contain 
examples of different stages in the formation of massive stars, it is 
suggested that the center of star formatin' s moving systematcally 
to the southeast m this region. (Author) 


A 79- 45882 * 0 Propagation of a Forbush decrease in cosmic 
ray intanaity to 15.9 AU. J A Van Allen (Iowa. University. Iowa 
City. Iowa) Geophysical Research Letters, vol 6. July 1979. p. 
566-568 9 refs Navy supported research. Contract No NAS2 6553 
By observation of the large Forbush decrease in co>mic-ray 
intensity of April-May 1978 at heliocentric radial distances of 1.01. 
6.97, and 15.91 AU, it is found that the causative magnetized plasma 
cloud moved outward from the sun at an apparent radial speed of 
about 960 km/s. independent of radial distance over this range. 
Recovery from the impulsive decrease in intensity was markedly 
slower at the larger distances. On the basis of this fact and other 
considerations, several tentative suggestions are made as to the 
large-scale nature of Fc~bush decreases and their relationship to the 
1 1-year solar modulation of galactic oosmic-ray intensity. (Author) 


A7945887 * Evidence for earth magnetosphere tail asso- 

ciated phenomena at 3100 R tub E. D S Intrihgator (Southern 
California. University. Los Angeles. Calif ). H R Collard. J D 
Mihalov. J H. Wolfe (NASA. Ames Research Center. Moffett Field. 
Calif.), and O. L. Vaisberg (Akademna Nauk SSSR. Institut 
Kosmcheskikh Issledovann Moscow. USSR). Geophysical Research 
Letters vol. 6. July 1979. p. 585 588 12 refs Grant No. 
NGR 05-018-181 

Examination of Pioneer 7 NASA Ames Research Center plasma 
analyzer data obtained m February 1977 at about 3100 earth radii 
downstream from earth in the vicinity of the expected extended 
geomagnetic tail indicate that tail-related phenomena may have been 
observed These observations are characterized by intermittent 
intervals of extremely low levels of plasma ion flux. Corresponding 
Prognoz 5 Space Research Institute plasma ion data obtained in the 
vicinity of earth indicate typical solar wmd flux levels and a 
relatively steady character of the solar wind during this time These 
recent Pioneer 7 observations in the vicinity ol the expected 
geomagnetic tail at about 3100 earth iadn are consistent with earlier 
Pioneer 7 observations in September 1366 at about 1000 earth radn 
and Pioneer 8 observations in January 1968 at about 500 earth radn 
and represent the most extended positive observational information 
of thr extended nature of the geomagnetic tail. These measurements 
suggest that at times Jupiter’s magnetosphere may have tail 
associated phenomena extending to distances of about 10 AU 
downstream from the planet These measurements also raise the 
possibility that at times comets may have tail assoc at', d phenomena 
extending downsueam fiom the visible tail. (Author) 


A 79-4 5891 * Sulfur dioxide in the Venus atmosphere - 

Distribution and implications. L. W. Esposito. J. R. Wmick. and A. I. 
Stewart (Colorado. University. Boulder. Colo). Geophysical Re- 
search Letters, vol. 6. July 1979, p 601 604. 19 refs. Contracts No. 
NAS2 8816. No NAS2 9477. 

The Pioneer Venus Orbiter ultraviolet spectrometer sees variable 
disk brightness features similar to the well-known UV markings’ seen 
at longer wavelengths. The bright features are consistent with a 
homogeneous cloud of H2S04 aerosols. The darker features show 
the presence of a broad band absorber which is at some depth in the 
cloud layer Additional contrast arises from S02 absorption. The 
observed strength of the S02 absorption as a function of wavelength 
rules out a uniform mixing ratio for the S02 The data are well fitted 
by an inhomogeneous light scattering model m which the SO 2 scale 
height is one-fifth of the C02 scale height, and the mixing ratio of 
S02 at 40 mb is 10 to the 7th A mode! of the oxidation of sulfur 
dioxide in the upper cloud reproduces the observed vertical 
distribution of S02 and indicates that S02 alone is sufficient to 
produce the observed amount of H2S04 in this region lAuthorl 


A79 45940 * » Magnetometer data errors and lunar induction 

studies. W D. Daily (Eynng Research Institute. Provo. Utah) and P 
Dyal (NASA. Ames Research Center. Moffett Field. Calif.) Journal 
of Geophysical Research vol 84, July 1. 1979. p 33133326 20 
refs. Grant No. NsG 2082 


! 


Error* -n lunar magnetic field data acquired by the Apollo 12. 
15 end 16 turface magnetometer* end the two magnetometer* on 
board the lunar-orbiting Explorer 35 satellite are examined and the 
implications of these error* for investigations of lunar magnetic 
induction are discussed. It is found that during the first four 
lunation* of Apollo 12 magnetometer operation, the gam and offset 
differences with respect to 'he Explorer magnetomer* are 1 to 2% 
and 0.5 gamma, respectively, with close agreement between the two 
Explorer magnetometers, but increase up to 60% and 1 gamma by 
the eighth lunation, accompanied by the degradation of the 
agreement between the orbital instruments, which indicates the 
malfunction of the Explorer instruments by the fifth lunation. An 
additional anomaly, associated with the exit of the spacecraft from 
the lunar shadow is also found, along with the nonlinear field 
response of the Apollo 15 magnetometer near zero field and small 
magnitude noise in the surface magnetometers. The effects of gain 
errors on electrical conductivity determinations are estimated and 
previously published lunar magnetic permeability results are adjusted 
to account for magnetometer gain uncertainties, yielding a permea- 
bility of 1.012 + or - 0.01 1. A.L.W. 


A79-46414 • * Physics of the solar wind for the 1975-1978 
IUUG Quadrennial Report. A. Barnes (NASA. Ames Research 
Center, Theoretical and Planetary Studies Branch. Moffett Field. 
Calif.). Reviews of Geophysics and Space Physics, vol. 17. June 
1979. p. 596-610. 380 refs. 

The paper surveys topics related to the origin, expansion, and 
acceleration of the solar wind and the plasma physics of the 
interplanetary medium. The study of the relationship between 
coronal holes and solar-wind streams, and the associated re\ ision of 
ideas about solar wind acceleration and heating are revir.-wed In 
addition, topics of hydromagnetic waves and turbulence, and 
interplanetary electrons, as items of particula. importance during the 
past quadrenmum. are discussed. While the research discussed was 
concerned with data taken near solar minimum, further solar-wind 
studies will concentrate on observations from the rising and 
maximum phases of the solar cycle. V.T. 


A79-46424 • The dynamics of the Jovian magnetosphere. C 

K. Goertz and M. F Thomsen llowa. University. Iowa City. Iowa). 
Reviews of Geophysics and Space Physics, vol 17. June 1979. p 
731 743. 200 refs. NSF Grant No AMT 76 82739. Contract No 
NAS2-6553 

The current ststus of the understanding of the dynames of 
Jupiter's magnetosphere is reviewed. A brief summary is presented of 
the concepts and processes which were identified as being of 
probable importance by pre-Pioneer 10 and 11 work (both theoreb 
cal and observational). The ms'qhts provided by the in situ Pioneer 
flights a e then discussed. The Jovian magnetosphere consists of 
several relabvjty distinct regions: the inner magnetosphere, the 
intermediate magnetosphere, the oute. magnetosphere, a transition 
region iust inside the magnetopause, and the magnetosheath The 
basic particle and magnetic field characteristics of these regions are 
armmarized. and the dynamical processts which are currently 
thought to be significant in each of them art reviewed Finally, some 
outstanding questions and problems are identified for future treat 
ment based on Pioneer data or on data from the upcoming Voyager 
and Galileo missions (Author! 


A 7 9-46586 * Equivalence of airborne and ground-acquired 

wheat canopy temperatures. J. P. Millard (NASA. Ames Research 
Center, Moffett Field. Calif.), J. L. Hatfield (California. University. 
Davis. Calif.), and R. C. Goettelman ILFE Corp., Richmond, Calif.). 
Remote Sensing of Environment, vol. 8, Aug. 1979, p. 273-275. 5 
refs. 

The relationship between airborne and ground-based measure 
ments of soil and crop canopy temperatures is investigated for a 
partia 1 crop canopy. Daily ground-based measurements using a 
wide-fieid of view radiometer oriented towards the n.idir at a height 
of 1.5 m and airborne thermal imagery at two-week intervals were 
obtained throughout the entire growing season of a stand of wheat 


When corrected for atmospheric effects, the airborne measurements 
were found to be virtually identical to ground-based measurements, 
with a regression line slope of 0.985, a standard deviation of 1.8 C 
and a con station coefficient of 0.97. A.L.W. 


A79-46685 * 0 Topology of two-dimen si ond end three- 
dimensional separated flows. M. Tobak and D J. Peake (NASA. 
Ames Research Center. Moffett Field. Calif.). American Institute of 
Aeronautics end Astronautics. Fluid and Plasma Dynamics Confer- 
ence. 12th. Williamsburg. Va.. July 23-25. 1979. Paper 791480 30 
p. 36 refs. 

It is shown that topology rules can define a small number of 
singular points on an aerodynamic suH ace and in the How which can 
be combined in various ways to create the structures and charactenze 
the physical mechanisms of three-dimensional separated flows. This 
topological development is based on the hypothesis that vector fields 
of skin-friclion lines and external streamlines remain continuous. 
Among examples treated are the lee side separated flows about 
slender bodies at angle of attack with symmetric or asymmetric wake 
structures; about a protuberance normal to a wall, and over a 
rearward-facing axisymmetric step. B.J 


A 79-46696 * « Effect of Mach number and Reynolds number 
on a normal shock-wave/turbulent boundary-layer interaction. G G 
Mateer and J. R Viegas (NASA. Ames Research Center. Moffett 
Field. Calif.). American Institute of Aeronautics and Astronautics. 
Fluid and Plasma Dynamics Conference. 12th. Williamsburg. Va.. 
July 23-25. 1979. Paper 79-1502 9 p. 15 refs. 

Experimental values of wall pressure and skin friction have been 
obtained for Mach numbers from 1 32 to 1 48 and for Reynolds 
numbers from 8.5 x 10 to the 6th to 225 x 10 to the 6th Increasing 
the Mach nurnbei reduces the wall shear and promotes incipient 
separation. Reynolds number variations have little effect except at 
the lowest value where the flow abruptly approaches separation. 
Comparisons are made with solutions to the time dependent. 
Reynolds-averaged. Navier-Stokes equations incorporating a two 
equation. Wilcox- Rubesin turbulence model. The computations are 
in agreement with the experimental results. Additional numerical 
results indicated that the wind-tunnel walls constrained the flow and 
suppressed the formation of a separation bubble at the shock wave. 

(Author I 


A79-46697 * « Trailing-edge flows at high Reynolds number. 

P R Viswanath. j. W. Cleary. H. L. Seegmiller, and C C. Horstrr.an 
(NASA. Ames Research Center Moffett Field. Calif I American 
Institute of Aeronautics and Astronautics. Fluid and Plasma Dynam 
ics Conference, 12th. Williamsburg, Va.. July 23-25, 1979. Paper 
79-1503 17 p 22 refs. 

An investigation of trailing edge flows at high Reynolds numoei 
and subsonic Mach numbers is presented. Symmetric and asymmetric 
trailmgedge flows are studied, each flow having pressure gradient 
regions upstream of the trailing edge similar to an airfoil Measure 
ments include model surface pressures, mean velocity, turbulent 
shear stress, and turbulent kinetic energy profiles in the trailing edge 
and near wake regions. Comparisons of the symmetric data with 
numerical solutions of boundary layer as well as Never Stokes 
equations employing two different turbulence models show mcreas 
mg effects on viscous interactions as the Mach number increases 
Both turbulence models yielded solutions of the mean flow of 
comparable quality. The experimental results of the asymmetric case 
ae discussed (Author! 


A79 46723 * * Numerical solution of supersonic laminar flow 

over an inclined body of revolution. C M Hung (NASA, Ames 
Research Center. Moffett Field. Calif ). American Institute of 
Aeronautics and Astronautics. Fluid and Plasma Dynamics Confer 
ence. 12th. Williamsburg. Va July 23-25. 1979. Paper 791547 11 
o. 19 refs. 

A mixed explicit implicit scheme is used to solve the time- 
dependent thin-layer approximation of the Navier Stokes equations 
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for a supersonic Iz.nmar flow over an inclined body of revolution. 
Vest cases for Mach 2.8 flow over a cylinder with 1 5 deg flare angle 
at angles of attack of 0. 1. and 4 deg are calculated Good agreement 
is obtained between the present computed results and experimental 
measurements of surface pressure. A pair of vortices on the leeward 
and a peak in the normal force distribution near the flared juncture 
are predicted; the role of circumferential communication is dis 
cussed. (Author) 


A 79-47358 * Energetic electrons in Jupiter's dawn mag 

netodisc. J. A. van Allen (Iowa. University. Iowa City, Iowa). 
Geophysical Research Letters, vol. 6. Apr. 1979. p. 309-312. 10 refs. 
Navy supported research; Contract No NAS2 6553 

The paper presents and analytes absolute energy density data on 
electrons from the University of Iowa instrument on Pioneer 10 for 
one example of a plasma sheet traversal in Jupiter’s dawn mag- 
netodisk on 6-7 December 1973. The absolute integral omnidirec- 
tional intensity spectrum of electrons is based on a full and accurate 
reduction of the counting rate data The main finding is that 
electrons of energy greater than 0 060 MeV provide only about 3% 
of the charged particle pressure required to explain the observed 
depression in the magnetic field at the cent >* of the pUsma sheet, in 
g>ite of the fact that the intensity of such electrons is well correlated 
with the depression of the magnetic pressure throughout the sheet. 

SD. 


A 79-47453 * Measurement of turbulent fluctuations in 

high-speed flows using hot wires and ,<ot films. M. Acharya (NASA. 
Ames Research Center. Moffett Field. Calif.). Review of Scientific 
Instruments, vol 50. Aug 1979, p 952 957 11 refs. 

The paper examines the dynamic calibrations of the hot film 
and modified hot-wire probes with a view to assess their suitability 
for use in experiments for the measurement of turbulent fluctuations 
in compressibie boundary-layer flows. Results are presented of tests 
on some sensors in both subsonic and supersonic boundary-layer 
flows. A simple technique is presented for determining dynamic 
calibration correction factors for the sensitivities involved. S.D. 


A79-47513 * Intensities and half-widths at different tem- 

peratures for tha 201/111/ - 000 band of C02 at 4854 per cm. F. P. J. 

Valero. C. B Suarez. and R. W. Boese (NASA. Ames Research 
Center. Moffett Field. Calif.). Journal of Quantitative Spectroscopy 
and Radiative Transfer, vol. 22. July 1979. p. 93-99 16 refs. 


A 79-47514 * Calculation of radiative properties of nonequi- 

librium hydrogen plasma. C. Park (NASA. Ames Research Center. 
Moffett Field. Calif.). Journal of Quantitative Spectroscopy and 
Radiative Transfer, vol. 22. July 1979, p 101-112. 24 refs. 

A computer program called NEQRAP is described that calcu- 
lates the radiative properties of nonequilibrium ionized hydrogen. 
From the given electron temperature, electron density, and atom 
density values (winch do not necessarily satisfy the equilibrium 
relationship) and intensities of incident radiation, the non-Boltzmann 
populations of electronic states are computed by solving the 
equation of quasi-steady-state population distribution Emission and 
absorption coefficients are determined as functions of wavelength by 
invoking the principle of detailed balance between the upper and 
lower states of each radiative transition. Radiative transport through 
the medium is computed assuming a one dimensional uniform slab. 
The rate of ionic leaction is also computed. When used on a sample 
case, the program shows that there is a large difference between the 
calculated intensities of radiation emitted by a bulk of equilibrium 
and nonequilibnum hydrogen. The accuracy of the program is 
estimated to be better than 10%. (Author) 


A 79-4 7967 * On reliable control system designs with and 

without feedback recon Figurations. X 0. Birdwell (Tennessee. Uni- 
versity. Knoxville, Tenn.), D. A. Cast anon, and M. Athans (MIT. 
Cambridge, Mass.). In 1978 Conference on Decision and Control, 
17th, San Diego. Calif., January 10-12, IS^. Proceedings. (A79 
47930 21-63) New York, Institute of Electrical and Electronics 
Engineers. Inc, 1979. p. 419426. 14 refs. Research supported by 
the Fannie and John Herz Foundation. Grants No. NGL-22-009124; 
No. AF AFOSR 77 3281. 

This paper contains an overview of a theoretical framework for 
the design of reliable multivariable control systems, with special 
emphasis on actuator failures and necessary actuator redundancy 
levels. Using a linear model of the system, with Markovian failure 
probabilities and quadratic performance index, an optimal stochastic 
control problem is posed and solved. The solution requires the 
iteration of a set of highly coupled Riccati-like matrix difference 
equations, if these converge one has a reliable design; if they diverge, 
the design is unreliable, and the system design cannot be stabilized. 
In addition, it is shown that the existence of a stabilizing constant 
feedback gain and the reliability of its implementation is equivalent 
to the convergence properties of a set of coupled Riccati-like matrix 
difference equations. In summary, these results can be used for 
offline studies relating the open loop dynamics, required perfor- 
mance. actuator mean time to failure, and functional or identical 
actuator redundancy, with and without feedback gam reconfigura- 
tion strategies (Author) 

A 7947977 * Binary classification of real sequences by 

discrete-time systems M E. Kaliski (Northeastern University. Bos 
ton. Mass.) and T. L Johnson (MIT. Cambridge. Mass ). In: 1978 
Conference on Decision and Control. 17th. San Diego. Calif.. 
January 1912. 1979. Proceedings. (A7947930 21 63) New York. 
Institute of Electrical and Electronics Engineers. Inc 1979, p. 772, 
773 Grants No AF AFOSR 77 3281. No NGL 22 009124 

This paper considers a novel approach to coding or classifying 
sequences of real numbers through the use of (generally nonlinear) 
finite-dimensional discreie-time systems This approach involves a 
finite-dimensional discrete-time system (which we call a real accep 
tor) in cascade with a threshold type device (which we call a 
discriminator). The proposed classification scheme and the exact 
nature of the classification problem are described, along with two 
examples illustrating its applicability Suggested approaches for 
further research are given (Author) 


A7948086 ’ A numerical model of the Martian polar cap 

winds. R M Haberle. C B Leovy (Washington University. Seattle. 
Wash), and J B Pollack (NASA. Ames Research Center, Theoretical 
Studies Branch, Moffett Field, Calif.). Icarus, vol 39 Aug 1979. p 
151 183 42 refs. Grants No NsG 2047. No NsG 7085 

An investigation of the Martian polar cap winds and their 
response to a variety of factors is carried out by numerical 
experiments based on a tonally symmetric primitive equation model 
The seasonal thermal forcing mass exchange between polar caps and 
atmosphere. large scale topography, and polar cap size are discussed, 
noting that topography has a small effect, but the circulation 
mtens ty increases with cap size The model results show that surface 
winds near the edge o< a retreating polar cap are enhanced and that 
the surficial wind indicators near the south pole are formed during 
spring and those neat the north pole during winter It is suggested 
that the high latitude dune fields in the northern hemisphere are 
formed when the terrain is covered by Irost. and that the saltatmg 
particles are snowflakes' which formed by the mechanism proposed 
by Pollack (19761. The model results tor the winter simulation 
compare favorably with general circulation model IGCMI calcula 
tions. AT 


A7948252 * Calculated rate constants for the reaction CIO 

+ 0 yields 0*02 between 220 and 1000 K. R. L. Jaffe (NASA. 
Ames Research Center. Moffett Field, Calif ). Chemical Physics vol. 
10. July 1. 1979, p. 185206 72 refv 
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A 79-44370 * # Theory of the large-amplitude plane rnfni to - 
aoouttic wave pcopapting tnnmm to the magnetic flaM in • hot 
cotliaionl— plasma. A. Barnet (NASA. Ames Research Center. 
Theoretical and Planetary Studies Branch, MoHett Field. Calif.). 
Journal of Geophysical Research, vol 84, Aug. 1, 1979, p. 
4459 4462 22 refs. 

An exact solution of the kinetic and electromagnetic equations 
for a large-amplitude plane magnetoacoustic wave propagating 
trartsversa to the magnetic field in a hot collisionless plasma is 
presented. The solution gives simple relations among the magnetic- 
field strength, density, stress tensor, and plasma velocity, all of which 
are measurable in the interplanetary plasma. These relations are 
independent of the electron and ion velocity distributions, subject to 
certain restrictions on high-velocity tails.' The magnetic field of the 
wave is linearly polarized. The wave steepens to form a shock much 
as the analogous waves of MHO theory do. (Author) 


A 79-4 85 26 * Soil transport by winds on Mars. B R White 

(California. University. Davis. Calif.). Journal of Geophysical Re 
search, vol. 84. Aug. 10. 1979. p 4643 4651 17 refs. Grant No. 
NCA2-OR 180605. 

Results of low-pressure wind tunnel testing and theoretical 
considerations are used to estimate the eolian transport of surface 
material on Mars Saltation on Mars, equations of particle motion, 
computational results, and analytical determination of surface 
material movement are considered A semiempirical formula is 
developed for estimating the total amount of surface material moving 
in eolian saltation, surface traction, and suspension Numerical 
solutions cf the equations of motion for particle trajectories on the 
surface of Mars are presented The ratio of final particle speed to the 
particle threshold friction speed is found to be several times that of 
saltation on earth. S.D. 


479-49415 * An accurate method for two-point boundary 

value problems. J D. A Walker (Lehigh University. Bethlehem. Pa.) 
and G. G. Weigand (General Motors Corp., Detroit Diesel Allison 
Div.. Indianapolis, Ind.). International Journal for Numerical 
Methods in Engineering, vol. 14. no. 9. 1979. p 1335-' 146. 11 refs. 
Grant No. NsG-2135. 

A second-order method for solving two-point boundary value 
problems on a uniform mesh is presented where the local truncation 
error is obtained for use with the deferred correction process. In this 
simple finite difference method the tridiagonal nature of the classical 
method is preserved but the magnitude of each term in the 
truncation error it reduced by a lector of two The method is applied 
to a number of linear and nonlinear problems ano it is shown to 
produce more accurate results than either the classical method or the 
technique proposed by Keller (1963) C. F.W. 


A79-49623 * Upper limits on argon isotope abundances in 

the Venus thermosphere. K Mauersberger. U von Zahn (Bonn. 
Universitat, Bonn. West Germany), and D. Krankowsky (Max 
Planck-lnstitut fur Kernphysik, Heidelberg. West Germany) Geo- 
physical Research Lenars, vol. 6. Aug 1979. p. 671-674. 14 refs. 
Bundesmmitterium fur Forschung und Technologic Contract No 
WRK-275. Contract No NAS2 8812 

On December 9. 1978 the neutral gas mass spectrometer aboard 
the NASA Pioneer Venus multiprobe bus has measured density, 
composition, and temperature of the Venus dayside thermosphere 
There was no positive identification of argon down to the lowest 
measuring altitude of 130 km. For the altitude level of 135 km the 
following upper limits for the number densities of argon isotopes 
were derived n(Ar 361 less than 1.3 times 10 to the 6th power per 
cu cm and n(Ar 40) less than 2 8 times 10 to the 6th power per cu 
cm From nur upper atmosphere observations we infer for the 
troposphere of Venus the following upper limits for the mixing 
ratios n(Ar 36) /total number density less than 9 times 10 to the 
minus 6th power and nIAr 40)' tot a I number density less than 20 
times 10 to the minus 6th power (Author) 


A 79-49739 • An ab initio investigation of the structure, 

vibrational frequencies, and intensities of H02 and HOCL A 

Komornicki and R. L Jaffa (NASA. Ames Research Center. Moffett 
Field. Calif.). Journal of Chemical Physics, vol. 71, Sept 1. 1979. p. 
2150-2155. 72 refs. 

The infrared spectral intensities for HOCI and H02 have been 
calculated using a new ab initio technique. Theoretical results for the 
geometries, vibrational frequencies, and the dipole moments of these 
species are also reported. All of the calculations were performed at 
the SCF level using near Hartree-Fock quality basis sets. The results 
for the molecular geometries and the vibrational frequencies are in 
good agreement with available experimental data. It is believed that 
the computed intensities are accurate to at least 50%. The results 
should be helpful in attempts to determine the stratospheric 
abundance of HOCI and H02 bv in situ infrared spectroscopic 
measurements. (Author) 


A 79 500 14 * An improved eyndtetas of 2,4,8,10 

tetroxaapiro 75.5/ undecane /pentaerythritol drformal/. A. C. Posh 
kus (NASA. Ames Research Center. Chemcal Research Projects 
Office. Moffett Field. Calif.). Journal of Heterocyclic Chemistry, vol 
16. July 1979. p. 1075. 1076. 12 refs. 

It is found that high yields of pentaerythritol diformal can be 
prepared m less than 10 minutes by heating a stirred mixture of 
pentaerythritol with a slight excess of paraformaldehyde up to about 
120 C in the presence of catalic amounts of acid, but without any 
solvents or with only a small amount of water. The reaction was 
carried out in two stages first by preparing the monoformal with a 
molar equivalent of paraformaldehyde in about five minutes, and 
then, after cooling to about 70 C. adding the remainder of 
paraformaldehyde in 1% excess, and heating to about 120 C for a 
total heating time of 10 minutes. V.T. 


A 79 5001 5 * The study of 'microsurfaces' using thermal 

desorption spectroscopy. M E. Thomas. H. Poppa, and G. M Pound 
(NASA Stanford Joint Institute for Surface and Microstructural 
Research, Moffett Field. Calif.). {Institute of Physics. International 
Congress on Thin Films, 4th, Loughborough. England. Sept. 11-15. 
1978.) Thin Solid Films, vol. 58. 1979. p. 273-279. 5 refs NSF 
Grant No. DMR 77 05958. Grant No. NCA2 OR74S71 1. 

The use of a newly combined ultrahigh vacuum technique for 
study ng continuous and particulate evaporated thin films using 
thermal desorption spectroscopy (TDS). transmission electron 
microscopy (TEM). and transmission electron diffraction (TED) is 
discussed It is shown that (1) CO thermal desorption energies of 
epitaxially deposited (111) Ni and (111! Pd surfaces agree perfectly 
with previously published data on bulk 1111) single crystal. (2) 
contamination and surface structural differences can be detected 
using TDS as a surface probe and TEM as a complementary 
technique, and (3) CO desorption signals from deposited metal 
coverages of one-thousandth c‘ a monolayer should be detectable 
These results indicate that the r hemisorption properties of supported 
"microsurfaces of metals can now be investigated with very high 
s> sitivity The combined use ,'t TDS and TEM TED experimental 
methods is a very powerful tec mque for fundamental studies in 
basic thin film physics and in catalys.s. (Author I 


A7950016 * An improved synthesis of 1,3:2.4:5,6-Trimeth- 

ylenesoi uitol and 1.3 2.5:4, 6-Trimethylenemennitoi. A C. Poshkus 
(NASA. Ames Research Center. Chemical Research Projects Office, 
Moffett Field, Calif.). Journal of Organic Chemistry vol. 44. no. 15. 
1979. p. 2794. 2795 8 refs. 


A 79 50597 * Electrical hazards posed by paphite fibers. G. 

S. Springer. S. A Mashtizad»h, and R. B Keller (Michigan. 
University. Ann Arbor, Mich I Journal of Composite Materials, vol. 
13. July 1979, p. 225231 6 refs. USAF supported research. Grant 
No NsG 2333. 
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The direct electrical resistance and the electrical contact 
resistance of graphite fibers released from both burned and unburned 
Fiberite T300/1034 composite were measured. The voltage at which 
arcing occurs due to fibers settling on electrical conductors was also 
determined. On the basis of results obtained, an assessment was made 
of the hazards posed by graphite fibers to electrical equipment. 

(Author) 


A79-61043 * Biomagnetic instrumentation and measure- 

ment. E. J. lufer (NASA, Ames Research Center. Moffett Field, 
Calif.). In: Noninvasive cardiovascular measurements. (A79- 

51026 23-541 Bellingham, Wash., Society of Photo-Optical Instru- 
mentation Engineers. 1978, p. 1^5-180 16 re*s. 

The instruments and techniques of biomagnetic measurement 
have progressed greatly in the past 15 years and are now of a quality 
appropriate to clinical applications. The paper reports on recent 
developments in the design and application of SQUID (Super 
conducting Quantum Interference Device) magnetometers to bio- 
magnetic measurement. The discussion covers biomagnetic field 
levels, magnetocardiography, magnetic susceptibility plethysmogra- 
phy, ambient noise and sensor types, principles of operation of a 
SQUID magnetometer, and laboratory techniques. Of the many 
promising applications of noninvasive biomagnetic measurement, 
magnetocardiography is the most advanced and the most likely to 
find clinical application in the near future. S.D. 


A79-51121 * An experimental determination of the cross 

section of the Swings band system of C3. D. M Cooper (NASA, 
Ames Research Center, Moffett Field. Calif ) end J. J Jones (NASA. 
Langley Research Center, Hamoton. Va |. Journal of Quantitative 
Spectroscopy and Radiative Transfer, vol. 22. Aug 1979. p. 
201 208 26 refs. 

The spectral absorption cross section of the Swings band of C3 
was determined from measurements behind incident shock waves 
that heated a gas mixture of argon and acetylene These measure- 
ments spanned the spectral region between 300 and 540 nm. and 
were obtained at temperatures between 3200 and 4000 K. An 
electronic oscillator strength of 0033 was deduced from the 
measurements. (Author! 


A79-51236 * On the interweaving of partial cross sections of 

different perity. P. L. Devries and T, F George (Rochester, 
University, Rochester, N.Y.). Chemical Physics Letters, vol. 63. May 
15 1979, p 240-242 NSF Grant No. CHE-77 27826 Contract No. 
F49620 78C 0006. Grant No. NsG 2198 

Partial cross sections of definite parity, calculated for electronic- 
rotational energy transfer in the F »H2 collision system, interweave 
with increasing total angular momentum J An explanation, in terms 
of diabetic curve crossings induced bv the centrifugal potential in the 
body fixed coordinate system, predicts the interweaving to occur 
only m systems having half integer J (Author) 


A79-51237 * The utilization of abelian point group sym- 

metry in the graphical unitary group approach to the calculation of 
correlated electronic wavefunctions. I Shjyitt iBattelle Columbus 
Laboratories. Ohio State University, Columbus. Ohio) Chemical 
Physics Letters, vol 63, June 1 1979. p 421 427 20 refs Grant No 
NsG 2231 

A procedure is described for the utilization of abelian point 
group symmetry in the graphical uni'ary group approach (GUGA) to 
calculations of correlated electronic wavefunctions. The procedure is 
based on a recursively computed set of symmetiy dependent 
counting indices, and results in the separate numbering, without 
gaps, of the Gelfand states (configuration functionsl belonging to 
each symmetry species (Author) 


A79-51496 * Is there liquid water on Europe. P Cassen. R 

T. Reynolds (NASA Ames Research Center, Theoretical and 
Planetary Studies Bianch, Moffett Field, Calif ). and S J Peale 
(California, University. Santa Baibara, Calif ). Geophysical Research 
Letters, vol. 6. Sept 1979, p. 731 734 21 refs. Grants No. 
NGR 05-010-062. No NCA2 OR68O 805 

It is possible that tidal dissipation in an ice c ust on Europe 
preseived a liquid water layer beneath it, pr >vided mat the 
three body O'bital resonance for lo, Europa. and Ganymede is 
ancient The liquid water layer could be a continuing source of the 
observed surface frost. If Europe's water mantle were ever complete 
ly frozen, heating by tidal dissipation would not exceed that 
pioduced by radioactive elements, and the mantle would remain 
frozen. (Author) 

A79-51498 * Venus tectonics Another earth or another 

Mars. G. E. McGill (Massachusetts, University. AmhersL Mass.). 
Geophysical Research Letters, vol 6. Sept. 1979, p. 739-741 26 
refs. Contract No. NAS2-9129; Grant No. NGR- 22-010-076. 

The papei reexamines the evidence on the intensity of Venusian 
tectonic/volcanic activity and suggests alternate hypotheses. Three 
major questions are discussed (1) whether the presence of large, 
presumably primordial craters on Venus requires an intensity of 
tectonic/volcanic activity significantly ess than on earth, (2) what 
thicknesses of lithosphere are implied for reasonable models of 
temperature and volatile content of the upper mantle of Venus, and 
(3| can the recently obtained Ar 40 content of the Venus lower 
atmosphere help define the relative tectonic/volcanic activities of 
Venus and earth. It was shown that the abundance of Ar 40 in the 
Venus atmosphere lies between the earth value and one-tenth of the 
earth value, and since erosional liberation of Ar 40 on Venus will be 
inefficient, this range for Ar 40 abundance indicates an active 
tectonic history. It is concluded that the presence of craters and 
possible mantle dryness does not restrict Venus tectonics to a 
Mars-like model, and an earth-like model is equally probable A T 


A79-51695 * The structure of smell, vapor-deposited par- 

ticles. II - Experimental study of particles with hexagonal profile. M 
J. Yacamjn. K. Hememann, C. Y. Yang, and H. Poppa (NASA/ 
Stanford Joint Institute for Surface and Microstructure Research, 
Moffett Field, Calif.). Journal of Crystal Growth, vol. 47, 1979, p. 
187-195. 14 refs. Grant No. NsG 2249. 

'Multiply twinned' gold particles with hexagonal bright field 
TEM profile were determined to be icosahedra composed of 20 
identical and twin-related tetrahedral building units that do not have 
an fee structure. The crystal structure of these slightly deformed 
tetrahedra is rhombohedral. Experimental evidence supporting this 
particle model was obtained by selected-zone dark field and weak 
beam dark field electron microscopy. In conjunction with the results 
of part I. it has been concluded that multiply-twinned gold particles 
of pentagonal or hexagonal profile that are found during the early 
stages of the vapor deposition growth process on alkali halide 
surfaces do not have an fee crystal structure, which is in obvious 
contrast to the structure of bulk gold. (Author) 


A79-51696 * Crystallography of decahedral and icosahedral 

particles. II - High symmetry orientations. C. Y Yang, M J 
Yacaman (NASA, Ames Research Center, Moffett Field. Calif. I. and 
K. Hememann (NASA, Ames Research Center, NASA Stanford Joint 
Institute for Surface and Microstructure Research, Moffett Field. 
Calif.) Journal of Crystal Growth, vol 47, Aug 1379, p. 283 290 
17 refs. 

Based on the exact crystal structure of decahedral and icosa 
hedral particles, high energy electron diffraction patterns and image 
profiles have been derived for various high symmetry orientations of 
the particles with respect to the incident beam These results form a 
basis for the identification of small metal particle structures with 
advanced methods of transmission electron microscopy (Author) 
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A 79-5 1697 * Crysvsllography of decahedral and ioosahedral 

particles I - Geometry of twinning. C. Y. Yang (NASA. Ame* 
Research Center . Moffett Field. Calif.). Journal of Crystal Growth, 
vol. 47. Aug 1979, p. 274-282. 16 raft. 

The crystal structure of the tetrahedral twins in multiply- 
twinned particles with decahedral end icosahed'al point group 
symmetries has been examined and cor related with the face-centered 
cubic structure. Details on the crystal structure as well as the 
geometrical relationships among twins in each particle are presented. 
These crystallographic facts serve as a ’>asis for the interpretation of 
small particle images obtaired with advanced methods of trans- 
mission electron microscopy. (Author) 


A79-52070 * Electrical conductivity anomaly beneath Mare 

Serenitatis detected by Lunokhod 2 and Apollo 16 magnetometers. 

L. L. Vaman, T A. Vnuchkova. I. V Egorov (Akademna Nauk 
SSSR, Ins’itut Okeanologn, Moscow. USSR), A. T. Basilevskii 
(Akademna Nauk SSSR. Institut Geokhimn i Analiticheskoi Khimu, 
Moscow, USSR); E. G. Eioshenko, E B Famberg (Akademna Nauk 
SSSR, Institut Zemnogo Magnetizma. lonosfery i Rasprostranenua 
Radiovoln. Moscow. USSR), P. Dyal (NASA. Ames Research Center, 
Moffett Field, Calif.), and W D Daily (Eynng Research Institute, 
Provo, Utah). Moon and the Planets vol. 21. Oct. 1979, p. 1 85- 1 92. 
10 re tv Grant No. NsG-2082 

Magnetic fluctuations measured by the Lunokhod 2 magnetom- 
eter in the Bay Le Monnier are distinctly anisotropic when compared 
to simultaneous Apollo 16 magnetometer data measured 1100 km 
away in the Descartes highlands. This anisotropy can be explained by 
an anomalous electrical conductivity of the upper mantle beneath 
Mare Serenitatis. A model is presented of anomalously lower 
electrical conductivity beneath Serenitatis and the simultaneous 
magnetic data from the Lunokhod 2 site at the mare edge and the 
Apollo 16 site are compared to the numerically calculated model 
solutions. This comparison indicates that the anisotropic fluctuations 
can be modeled by a nonconducting layer in the lunar lithosphere 
which is 1 50 km thick beneath tt>- highlands and 300 km thick 
beneath Mare Serenitatis. A decreased electrical conductivity in the 
upper mantle beneath the mare may be due to a lower temperature 
resulting from heat carried out the magma source regions to the 
surface during mare flooding. (Author) 


A79 52288 * Tha effect of axtamal boundary conditions on 

condensation heat transfer in rotating heat prpev T. C. Daniels 
(Swansea, University College. Swansea. Wales) and R. J. Williams 
(NASA, Ames Research Center. Moffett Field. Calif.). International 
Journal of Haat and Mass Transfer, vol. 22, Aug. 1979. p. 
1237-1241. 6 refs. 

Experimental evidence shows the importance of external bound- 
ary conditions on the overall performance of a rotating heat pipe 
condenser. Data are presented for the boundary conditions of 
constant heat flux end constant wall temperature for rotating heat 
pipes containing either pure vapor or a mixture of vapor and 
noncondensable gas as working fluid. (Author) 


A79-52332 * The vertxtal structure and thickness of 

Saturn's rings J N Curn (NASA. Ames Research Center. Moffett 
Field. Calif I, J A Burns (Cornell University. Ithaca. N Y ). R H 
Dunsen (Indiana University, Bloomington, Ind I. and P. M Hamill 
(NASA. Langley Research Center. Hampton. Va.) Mature, vol 281, 
Sept 20. 1979, p 202 204 18 rets Grant No NsG 2227 

An explanation for the vertical structure and thxikness of 
Saturn's rings compatible with observational data is presented The 
model of the rings as being many particles thick is shewn to be 
possible, with random particle motions preventing the complete 
flattening of the system and a gaussian distribution of par tele 
density with verlical displacement The model prediction of a 
maximum ring thickness of tens of meters, however, is in conflict 
with observations of ring thickness of at least 0.8 km at ring plane 
passage It is shown that perturbations to ring particle orbits caused 
by the sur and Saturn’* la-re sat ’’ties may produce long- and 
short period coherent vertical ring displacements and a nonlinear 


displacement of the ring plane from the equatorial plane with radial 
distance, leading to an apparent edge on thickness ot a tew hundred 
meters. A.L.W. 

A79-52550 * II Properties and effects of dust particles sus- 
pended in tha Martian atmosphere. J B Pollack. D S Colburn 
(NASA, Ames Research Center. Space Science Div . Mottett Field. 
Catif.l, F. M. Fiasar (NASA, Goddard Space Flight Center. Green 
belt, Md.), R. Kahn (Harvard Universi.v, Cambridge. Mass.), C E 
Carlston, and D. Pidek (Martin Manetta Aerospace. Denver, Colo.) 
Journal ot Geophysical Research, vol 84, June 10, 1979, p 
2929 2945. 38 rets Grant No NsG 7398 

Direct measurements of the optical depth above the two Viking 
landers are presented for a period covering the summer, fall, and 
winter seasons in the Northern Hemisphere, a time Period during 
which two global dust storms occurred The data are used to define 
the properties of suspended dust particles in the Martian atmosphere 
and to assess their role in a number of meteorological and geological 
processes. Maior conclusions ar . that (1) both the radiative effects of 
dust particles and the th. nodynamical effects of large scale atmo- 
spheric motions have a s.nnificant impact on the vertical temperature 
structure. (2) Pertinent feedback effects play an important part in 
the generation of some loca dust storms, in the expansion of local 
dust storms to global proportions, and in the subsequent decay of 
global dust storms. (3) An impo. -ant mechanism for the removal of 
dust particles from the atmospi.'-e is the C02 condensation- 
sedimentation process, and (4 ) that the polai lammae are constructed 
from atmospheric dust and water ice is hypothesized. S D. 


A79-52737 * The displacement field associated with line 

forces in a cracked orthotropic body. P C. Gehlen (Bat telle 
Columbus Laboratories, Columbus. Ohio) andJ P Hirth (Ohio State 
University, Columbus. Ohio). Computers and Structures, vol 9, Dec 
1978. p 589-594 12 refs. Contract No. NAS2 9183. 

An explicit result is presented for the two dimensional Green 
function for an orthotropic body containing a crack along an 
orthotropic plane and with its tip in an orthotropic direction. A 
formal solution and a numerical program for its calculation are 
presented for a crack on a plane rotated about an orthotrop<c 
direction. The use of such Green functions to Couple a finite element 
mesh to a surrounding elastic continuum, thereby shortening finite 
element calculations for composite bodies with macroscopic ortho- 
tropic symmetry, is discussed (Author) 


A79-52811 * Abrasion of windblown particles on Mars - 

Erosion of quart! and basaltic sand under simulated Martian 
conditions. D Knnsley. R Greeley lAnzona State University. 
Tempe, An!.), and J. B. Pollack (NASA. Ames Research Center 
Theoretical and Planetary Studies Branch. Moffett Field. Calif ) 
Icarus, vol. 39. Sept 1979, p. 364 384 34 refs Grants No 
NCA? OPO35801 , No. NCA2 ORO35-90! 

The results of a series of laboratory experiments initiated to 
simulate Martian eolian erosion are presented. Expei iments were 
conducted under Martian atmospheric pressure and compared to 
natural eolian sand produced on earth It is repotted that the less 
dense atmosphere on Mars resulted in more energetic eolian erosion 
manifested by an slightly higher rate of grain rounding and surface 
textures that included semicircular depressions termed popouts' It 
is suggested that physical and chemical weathering may proceed 
more rapidly on Mars than on earth, given a sufficient supply of 
water vapor. In addition, clay mincial formations should be 
facilitated by the presence of large amounts of disrupted matenal 
Finally, it is noted that the disrupted material could increase the 
ability of the soil to act as a reservoir for watei thereby provisionally 
explaining the large amount of bound watei on the surface soil 
material over much of Mars M E P 


A79 52815 * Cosmic ay ionization of tha Jovian atmo- 

sphere L A Capone (San Jose State University, San Jose. Calif.), J 
Dubach (Instituut voor Kernphysisch Onderzoek. Amsterdam. 
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Netherlands), R C Whitten (NASA. Ames Research Center. Space 
Science Div„ Moffett Field, Calif.), and S S. Prasad (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, 
Calif. I. Icarus, vol. 39. Sept. 1979, p. 433-449. 48 refs. 

An approximate form of the Boltzmann equation has been used 
to obtain local ionization rates due to the absorption of galactic 
cosmic rays in the Jovian atmosphere. It is shown that the muon flux 
component of the cosmic-ray-mduced cascade may be especially 
important in ionizing the atmosphere at levels where the total 
number density exceeds 10 to the 19th per cu cm (well below the 
ionospheric layers produced by solar EUV). A model containing both 
positive and negative ion reactions has been employed to compute 
electron and ion number densities. Peak electron number densities of 
the order of 1000 per cu cm may be expected even at relatively low 
magnetic latitudes The dominant positive ions are NH4(+| and 
CnHm(+) cluster ions, with n at least 2, it is suggested that the 
absorption of galactic cosmic-ray energy at such relatively high 
pressures in the Jovian atmosphere (M about 10 :o the 18th to 10 to 
the 20th per cu cm) and the subsequent chemical reactions may be 
instrumental m the local formation of complex hydiocarbons. 

(Author) 
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A79-53033 * Electromagnetic noise and radio wave propaga- 

tion below 100 kHz in the Jovian atmosphere. I • The equatorial 
region. K Rmrert, W I. Axford (Max Planck Institut fur Aeronomie. 
Katlenburg. West Germany), L. J. Lanzerotti (Bell lelephone 
Laboratories, Inc, Murray Hill. N.J.; Florida, University. Gainesville. 
Fla.). E. P Krider (Arizona. University, Tucson. Anz ), M A. Uman 
(Florida, University, Gainesville. Fla ). G. Dehmel, and F O- Gliem 
(Braunschweig, Techmsche Umveisitat. Braunschweig West Get 
many). Journal of Geophysical Research, vol 84. Sept. 1, 1979, p. 
5181 5188. 58 refs. Contract No NAS2 9976 

The Galileo satellite program includes the delivery of an entry 
probe to the Jovian equatorial atmosphere in mid- 1985 Optical and 
RF sensors for a ligh’ning detection system are included as a part of 
the probe experimental payload. In this paper, calculations of the RF 
wave propagation and reflection characteristics of the equatorial 
Jovian atmosphere and ionosphere for frequencies less than 100 kHz 
are presented It is shown that wave propagation is limited to 
line-of-sight and one-hop from the ionosphere Results are also 
presented of a statistical treatment of the RF wave power densities 
for the case of a finite number of events and for the case of a 
uniformly distributed source. The results can be applied to specific 
RF experiment configurations concerned with establishing the 
statistical characteristics of Jovian lightning (Author) 


A79-53320 * The Pioneer Venus Missions. C F Hall 

INASA. Ames Research Center. Moffett Field. Calif ). International 
Ast'onauticjl Federation. International Astronautical Cl g ress , 
30th. Munich. West Germany. Sept 1722. 1979, Paper 79-147 14 
P 

Two spacecraft with scientific instruments, a Multiprobe and an 
Orbiter. were sent to Venus by the USA in 1978 and successfully 
performed a series of measurements of the Venusian environment, in 
situ from the probes and remotely from the Orbiter The paper 
discusses the scientific obiectives of the missions, describes the 
spacecre'l and trajectories, presents the performance of the space 
craft and instruments, and summarizes the scientific findings The 
results indicate an excess of primordial argon at Venus, four distinct 
cloud layers were observed, four widely separated sites in both 
daylight and night time show almost no differences in atmospheric 
temperature and pressure below about 50 km altitude, winds up to 
200 m sec were observed at high altitudes, large plateaus were 
identified on the surface (Authorl 


A79-53436 * SETt - High sensitn.f. searches at NASA with 

high speed tape recorders. J. Tarter (Cahto'nia, University, Berkeley, 
Calif ), J. Cuzzi, D Black. M Stull (NASA, Ames Reseaich Center, 
Moffett Field, Calif.), T Clark (NASA. Goddard Space Flight Center, 
Greenbelt, Mu. I. and F Drak* (National Astronomy and Ionosphere 
Center, Ithaca, N Y ). International Astronautical Federation, Inter 


national Astronautical Congress, 30th. Munich, West Germany. Sept 
17-22. 1979. Paper 79 A 43 20 p. 9 refs. Grants No. NSG 2271 , No. 
NCA2 OR050 702. 

The paper reports the two observing programs conducted to 
compare two techniques which have been proposed as methods for 
performing the requisite Fourier transformations in very large 
multichannel spectrum analysers (MCSA): the direct digital FFT and 
optical transform processor. The details of the observations at NRAO 
utilizing a direct digital FFT are given. A description o* the NAIC, 
Arecibo observations util. ring an optical processor at the Environ 
mental Research Institute of Michigan (ERIM) and a microdensi 
torr.eter at Electromagnetics System Laboratories (ESL) is presented 
For both observing programs, statistical analysis of the power spectra 
produced by the nonreal-time MCSAs (or post processing) was 
accomplished. V.T. 


A79-53656 * Hydromagnetic waves and turbulence in the 

solar wind. A Barnes (NASA, Ames Research Center, Theoretical 
and Planetary Studies Branch, Moffett Field, Calif.). In: Solar system 
plasma physics. Volume 1. (A79-53651 24 92) Amsterdam, North- 
Holland Publishing Co., 1979, p. 249-319 236 refs. 

The paper presents a state-of-the-art review of interplanetary 
fluctuations, their origins, and their effects on the solar wind. 
Typical values of parameters to waves and turbulence n the solar 
wind are examined, along with a classification of large amplitude 
waves. Cases where description by the MHO theory is qualitatively 
correct and where it can be misleading are noted An attempt is made 
to state rigorously the essential points of hydromagnetic wave theory 
and to identify areas in which theoretical research needs to be 
extended. The review covers the observed hydromagnetic fluctua- 
tions, their interpretation in terms of current theory, and the degree 
of closure between observation and theory. The spatial distribution 
and origins of waves in the solar wind are discussed. V.P 


A79-53663 * The interaction of the solar wind with Mars. 

Venus and Mercury. C. T Russell (California, University, Los 
Argeles, Calif ). In: Solar system plasma physics. Volume 2. 
(A 79^ 53658 24 91 ) Amsterdam. North-Holland Publishing Co., 
1979, p. 207 nco 102 refs G-ant No. NGR-0S0O7 004 Contract 
No. NAS2-E uJB. 

The history of investigation of the solar wind interaction with 
Mars. Venus, and Mercury is reviewed, and our knowledge on this 
interaction to - each of the tnree planets is compared. The primary 
obiective is to gam insight into the basic physical mechanisms 
operative in the earth’s magnetosphere from a study of (the 
somewhat different) magnetospheres of the planets under considera- 
tion. Mercury and Venus have significant dipole moments which play 
an important part in solar wind interaction. The Maitian magnetic 
moment appears to be too weak to influence solar wind interaction. 
As expected, the bow shock of Mercury and the earth are quite 
similar since the magnetic moment of each is sufficient to stand off 
the solar wind. The shocks of Venus a d Mars are also similar, but 
the Venusian shock lies much closer to the planet than the Martian 
shock. Both Mercury and Venus show evidence of substorm-like field 
and particle behavior, but with clear differences in the time scale 

V.P. 


A79-54140 * Stellar occupation studies of the solar system. 

J L Elliot (Cornell University, Ithaca, N Y. I. In Annual review of 
astronomy and astrophysics Volume 17 (A79 54126 24 901 Palo 
Alto, Calif., Annual Reviews. Inc . 1979, p. 445 475 130 refs NSF 
Grant No. AST 76 14832. Grant No NsG 2174 

The paper covers the principles, observational procedures, and 
results relating to occupations of stars by solar system bodies other 
than the moon. Physical processes involved in occupations are 
presented including (1) extinction by ring material, ( 2 1 diffeiential 
refraction by a planetary atmosphere, (3) extinction by a planetary 
atmosphere, and (4) Fresnel diffraction by sharp edges It is noted 
that from a sufficient number of immersion and emersion timings of 
a stellar occupation, the radius and ellipticity of the occulting body 
can be accurately determined Fiom an occupation by a planet 
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having an atmosphere, tempeiature, pietsure, and number density 
profiles can be obtained along with information about the composi 
tion of the atmosphere and the extinction. V.T. 

A 79 54462 * Intensities and N2 collision broadening coeffi 

aents measured for selected H20 absorption lines between 715 and 

732 nm. T. 0. Wilkerson, G. Schwemmer. 8 Gentry (NASA. 
Goddard Space Flight Center, Greenbelt. Maryland, University. 
Collcgs Park, M-f }, snd L. P. Giver (NASA. Ames Research Center, 
Space Sciences Div., Moffett Field, Calif.). Jour ml of Quantitative 
Spectroscopy and Radiative Transfer, vol. 22. Oct. 1979, p. 315-331. 
38 refs. Research supported by the University of Maryland. Grants 
No. NsG 2216. No. NCA2 OR420 701 

Intensities and N2 collision-broadening coefficients are mea- 
sured for 62 water vapor absorption lines between 715 and 732 nm 
potentially applicable to laser remote sensing cl atmospheric water 
■aror. Absolute line strengths and widths were determined from 
spectra corrected for instrument resolution, air-path absorption and 
Lorentz and Doppler broadening for pure water vapor and .vater 
vapor nitrogen mixtures in a multipass absorption cell with a base 
path length of 25 m (White cell). Line strengths are observed to range 
from 4 x 10 to the 25th to 4 x 10 to the -23rd kavser/molecule per 
sq cm, and collision broadening coefficients are found to be 
approximately equal to 0.1 kayser/atm. A.L.W. 


A79-54486 * The mean Jovian temperature structure de- 

rived from spectral observations from 105 to 630 cm kaysers. C 

Goorvitch. S F Erickson, J. P Simpson, and A T Tokunagj 
(NASA. Ames Research Center. Moffett Field. Calif.) Icarus, vol 40. 
Oct 1979. p 75 86 40 refs. 

Far infrared observations of the thermal emission of Jupiter are 
used to determine the temperature at 1 bar High altitude observa 
tions of the whole-disk brightness temperature of Jupiter in the range 
of 100 to 347 kaysers were inverted to obtain a P T profile between 
1.5 and 0 06 atm, assuming as opacity sources the H2 collisionally 
induced continuum and the rotation inversion bands of ammonia 
The P T profile derived from the spectrum reproduces the main 
features of the observed spectrum, with a slightly improved fit if the 
effects of ammonia haze opacity or NH3 supersaturation in the 
saturated region are taken into account. The Jovian temperature is 
found to be 160 ♦ or 7 K at 1 bar, and 105 r or 3 K it the 
inversion levei at 0 15 bar The 1 bar temperature is shown to be 
consistent with Jovian interior models which match the observed 
rpavitational moment. A.LW 
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N?9-1121t*f National Aeronautics and Spaca Adrnmstration 

Amaa Research Center Moffett Field. Calif 

AMBIENT CUBE POLYIMIDE FOAMS Patent Application 

Paul M Sawko Salvatora R Riccitrello and Charles L Ha nermesh 
inventors (to NASA) (Rockwell Intern Thousand Oaks Calif) 
Filed 31 Oct 1978 15 p 

(NASA Case ARC- 11 170-1 US Patent Appl-SN 956161) Avail 
NTIS HC A02/MF A01 CSCL 07D 

Flame and temperatura resistant polyimide foams are prepared 
by the reaction of an aromatic dianhydride. Ipyromellitic 
dianhydnde) with an aromatic pofyisocyanate Ipotymethylena 
pofyphcnylisocyanata) in the presence of an inorganic acid and 
furfur, i alcohol Usable acids include dilute sulfuric acid, diluta 
nrtnc acid hydrochloric acid polyphosphonc acid and phosphoric 
acid with tha latter being prefaced The dianhydnde snd the 
isocyanate in about equimolar proportions constitute about 50% 
of the reaction mixture the rest being made up with the acid 
and tha alcohol m a ratio of about 1 10 An exothermic reaction 
between the acid and tha alcohol provides the heat necessary 
*o. tha other components to polymerize without recourse to 
e-.urnal heat sources The mixture can be sprayed on any surfaca 
to form polymeric foam in locations where the application of 
heat is not p actical or possible for instance between walls or 
on mine tunnel surfeces NASA 


N79 IMlt* National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

LOW DENSITY BISMALEIMIDE -CARBON MICROBAUOON 
COMPOSITES Patent 

Demetnus A Kourtides and John A Parker, inventor > no NASA) 
Issued 16 Jan 1979 7 p Filed 16 Mar 1977 Supersedes 
N77 19173 (15 • 10. p 1279) 

(NASA Case ARC- 11040-1. US-Patent-4.135.019. 

US Patent Appi SN 778195 US-Patent Class-428- 117. 

US Patent Class 156-331 . US-Patent-Claee-428 1 19: 

US Patent Class 428 73 US Patent Class-428 458 

US- Patent Class 428-375) Avail US Patent and Trademark 

Office CSCL 110 

A process is described for the preparation of composite 
laminate structures of glass cloth preimpregnated with polybisma 
lairri'i-i resin and adhered to a polytxsmaleimide glass or aromatic 
poly i nide paper honeycomb cell structure that is filled or partially 
filled with a syntactic foam consisting of a mixture of bismaleimide 
resin and carbon microballoons The carbon microballoons are 
prepared by pyrolyzing phenolic microballoons and subsequently 
bonded using a 2% bismaleimide solution The laminate struc 
tures are cured for two hours at 477 deg K and are adhered to 
the honeycomb bismaleimide adhesive using a pressure of 
700 >CN/ sq m pressuie at 450 deg K The laminate composite is 
then post cured for two hours at 527 deg K to produce a composite 
laminate having a density m the range from about 95 kilograms 
per cubic meter to 130 kilograms per cubic meter 

Official Gazette of the U S Patent and Trademark Office 


N79- 18087*1 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

CRYOGENIC CONTAINER COMPOUND SUSPENSION 
STRAP Patent Application 

John W Vorreite' inventor (to NASA) Filed 22 Aug 1978 
13 p 

(NASA Case ARC 1 1 157-1 US Patent Appl SN-9358271 Avail 
NTIS HC A02/MF A01 CSCL 20L 

A support strap for use in a cryogenic storage vessel for 
supporting the inner shell from the outer shell with a minimum 
heat leak is presented The compound suspension strap is made 
from a unidirectional fiberglass epoxy composite material with 
an ultimate tensile strength and fatigue strength which are 
approximately doubled when the mitenal is coaled to c cryogenic 
temperature NASA 


N79 22300* National Aeronautics and Spaca Administration 
Ames Research Centar. Moffett Field. Calif 

PREPARATION OF HETEROCYCLIC BLOCK COPOLYMER 
OMEGA DIAMIDOXIMES Patent 

Leonard 0 Ross (Stanford Research Intt . Menlo Park. Calif ). 
Robert W Rosser and Mark lannone inventors (to NASA) 
(Stanford Research Inst Mer.lo Park. Calif I Issued 20 Mar 
1979 6 p Filed 17 Oct 1977 Supersedes N78- 10292 (16 - 
01. p 0044) 

(NASA Case ARC 1 1060-1. US Patent-4 145.524. 

US Patent AppI SN 843090 US Patent Class 528-401 . 

US Patent Class 260 307G US Patent Class 528 422) Avail 
US Patent and Trademark Office CSCL 11C 

Diamidoxime monomers are mtermolecularty and thermally 
condensed to form a heat and chemical resistant polymer 
containing 1.2 4-oxadiazola linkages with identical bivalent 
organic radicals or any combination of bivalent organic radicals 
selected from the group consisting of -(CX2)p-. where P ranges 
from 2 to 8 when X is fluorine and 2 to 18 when X is hydrogen, 
chlorine, mtro or aryl arylene and an oligometnc or polymeric 
radical prepared by reacting a dicarboxylic acid halide with a 
fluounated epoxide 

Official Gazette of tha U S Patent and Trademark Office 


N?9-22301*||f National Aeronautics and Spaca Administration 
Ames Research Canter Moffett Field Calif 
PROCESS FOR THE PREPARATION OF NEW ELASTO 
MERIC POLYTRIA2INES Patent Application 

Robert W Rosser and Roger A Korus. inventors (to NASA) 
(San Jose State Umv Calif I Fried 9 Apr 1979 15 p 
(NASA Case ARC- 11 248 1 US Patent AppI SN 0283001 Avail 
NTIS HC A02/MF A01 CSCL 070 
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New crosslinked elastomeric polyinezinet war* praparad by 
a 4 stap procedure which cootiats of (II forming a poly 
limidoylamidina) by 'ha reaction under reflux condition* of 
anhydrout ammonia with certain perfluonnated alkyl or alkyla- 
tdmitrilev (2) forming a linear polytrianna by cycluing the 
imidoylamid.ne linkage* by reaction with certain perfluonnated 
alkyl or alkylether acid anhydride* or halide*. 13) extending the 
linear polytnazme chain by further refluxing in anhydrou* ammon.a. 
and 141 heating to cyclize the new imidoylamidine linkage* and 
thereby crosslink the polymer NASA 


N7S-22302*||l National Aeronautics and Space Administration 

Ames Research Center. Moffett Field. Calif 

THE 1.2;4-OXADIAZOLE ELASTOMERS Patent Application 

Robert W Rosser Ibrahim M Shalhoub (San Jose State Unn 
Foundation Calif I and Hanoi Kwong. inventors (to NASA) (Sat 
Jose State Umv Foundation. Calif I Filed 9 Apr 1979 17 t 
(NASA Case ARC 11253-1. US-Patent Appl SN 028301 1 Awl 
NTIS HC A02/MF A01 CSCL 07D 

Crosslmked 1 .2 4-oxadiazole elastomers were prepared by 
thermally condensing (1) monomers having the formula 
H2NIH0N) C H Q where Q is a tnazme ring-forming group such 
as nitrile or amidme or a mixture of such groups with amidoxime 
or (2) a mixture of said monomer with R(C(NOH)NH2]2. with 
R in these formulas standing for a bivalent organic radical having 
the formula -ICX2) sub p-. or -CFYI0CF2CFY) sub m 0ICX2) 
sub p 0ICFYCF20) sub n CFY- where X is fluorine or hydrogen 
Y is fluorine or trifluoromethyl p ranges from 1 to 18 and 
m + n ranges from 2 to 7 In the monomer charge, the overall 
proportions of amidoxime groups to tnazine ring-forming groups 
varies depending on the extent of crosslinking desired in the 
final polymer NASA 

N79 23432* if National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

HIGH ACCELERATION CABLE DEPLOYMENT SYSTEM 
Patent Application 

Thomas N Canning. Christopher E Barns James P Murphy. 
Bobby Gin. and Robert W King Inventors (to NASA) Filed 
23 Apr 1979 13 p 

(NASA Case ARC 1 1256-1. US Patent Appl SN-032305) Avail 
NTIS HC A02/MF A01 CSCL 20K 

A high acceleration umbilical cable deployment system was 
devised for enabling electrical communication between a ballistic 
projectile forebody and an afterbody A cable coiled on a spool 
is hou-. d within a ballistic casing having a drag funnel at the 
rear end The cable is sandwiched between a foam plug and 
the drag funnel before it leaves the forebody and is secured m 
a strain relief at the apex of a funnel in the afterbody On 
deplovment when the bodies are separated energies that would 
tend to rupture the cable are expended by the funnels plug 
and strain relief NASA 


N7S-240S2* National Aeronautics and Space Administration 
Ames Research Center Moffett Field. Calif 

FIBROUS REFRACTORY COMPOSITE INSULATION 

Patent 

Daniel B Leiser (Stanford Umv Calif I. Howard E Goldstein 
(Stanford Umv Calif I. and Marnell Smith inventors Ito NASA) 
(Stanford Umv . Calif) Issued 10 Apr 1979 5 p Filed 8 

Sep 1978 Supersedes N78 32189 116 23 p 30521 Sponsored 
by NASA 

(NASA Case ARC 11169 1. US Patent 4,148 962 

US Patent Appl SN 940688 US- Patent- Class 428 366) Avail 

US Patent and Trademark Office CSCL 110 

A refractory composite insulating material was prepared from 
silica fibers and aluminosilicate fibers in a weight rat j ranging 
(rom 1 19 to 19 1 and about 0 5 to 30% boron oxide based 
on the total fiber weight The aluminosilicate fiber and boron 
oxide requirements may be satisfied by using alummoborosilicate 
fibers and. in such instances additional free boron oxide may 
be incorporated in the mix up to the 30% limit Small quantities 
of refractory opacifiers. such as silicon carbide may be jlso 
added The composites iust described are characte zed by the 
absence of a nonfibrous matrix 

Official Gazette of the U S Patent and Trade nark Office 


N7B-24153*i|l National Aeronautics and Space Administration 
Ames Research Center. Moffett Field. Calif 

NEW PERFLUOROALKYL POLYTRI A2INE8 CONTAINING 
PENDENT IOOODIFLUOROMETHYL GROUPS Patent 
Application 

Robert W Rosser and Theodore Psarras. inventors Ito NASAl 
IPCR Inc. Gainesville. Fla I Filed 8 May 1979 11 p 
(NASA-Case ARC-1 1241-1. US Pine-H-Appl-SN 037066) Avail 
NTIS HC A02/MF A01 CSLl OrC 

The synthesis of a sealer for airc-aft ..ructures is described 
Perfluoroalky 1 polytnazmes containing pendent lodo difluoro methyl 
groups are prepared by the reaction of perfluoro alkyl dimtnles 
with ammonia to form polylimidoylamidines). followed by the 
cyclization of the imidoylamidine groups with, e g various mixtures 
of a perfluoroacyl fluoride with an omega-iodo perfluoro acyl 
fluoride The polytnazmes obtained are cured by heat which causes 
crosslinking at the ioc'o difluoro methyl groups by elimination of 
iodine and formation of carbon to carbon bonds NASA 

N7B-2S100* National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

FIRE PROTECTION COVERING FOR SMALL DIAMETER 
MISSILES Patent 

Salvatore R Riccitiello and Paul M Sawko inventors (to NASA) 
Issued 29 May 1979 7 p Filed 25 Nov 1977 Supersedes 

N78-131 10 (16 03 p 0437) 

(NASA Case ARC- 1 1 104-1. US Patent-4.156.752 
US-Patent Appl SN 854920. US Patent Class 428-220. 
US-Patent-Class-26C 37EP. US Patent-Class-260-830S 
US Patent-Class 264 102 US Patent Class 264-145 
US-Patent-Class-264 151. US Paten? Class-264- 1 75 
US-Petent-Class-264-236 USPatentClass 244 i21. 
US-Patent-Class-428-41 3. US Patent Class 428-414. 
US-Patent-Class-428-418 US Patent Class 428-421. 

US-Patent Class 428 920) Avail US Patent and Trademark 
Office CSCL 16D 

Flexible intumescent protection sheeting of unusually uniform 
thickness were prepared fmm epoxy -polysulfide compositions, 
containing microfibe's and the ammonium salt of 1 ,4-mt 'oanilme- 
2 sulfonic acid as disclosed m U S Pat No 3 663 464 except 
that an ammonium salt particle size tn the order of 5 to 8 microns 
and a fiber size of ebout 1/1 28th inch in length and 3 to 
5 microns m diameter were found critical to obtain the required 
density of 1 46 to 1 50 g/cc The insulation sheeting was prepared 
by a continuous process involving vjcuum mixing calendering, 
and curing under very strict conditions which depend to some 
extent upon the thickness of the sheet produced 

Official Gazette of the U S Patent and Trademark Office 


N79 30376*||l National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

AN IMPROVFO SYNTHESIS OF 2. 4. 8. 10 TEXTROXASPIRO 
(6.6IUL tsCCANE Patent Application 

Algirdas C Poshkus inventor (to NASA) (NaS-NRC) Filed 3 Jul 
1979 12 o Sponsored by NASA 

(NASA Cast ARC 11243-1. US Patent-Appl-SN 0545021 Ava.l 
NTIS HC A02/MF A01 CSCL 070 

Pentaery thritol is converted to its diformal. 2 4 8 10-tetrox 
aspiro (5 5) jndecane by heating it to a temperature within the 
range of abcut 110 to 150 C for a period of up to 10 minutes 
m the preset ce of a slight excess of paraformaldehyde and o' a 
catalytic quantity of an acid catalyst such as sulfuric acid The 
reaction is carried out in two steps by forming first the 
monoforma! then the difor.nal The total reaction time is about 
10 minutes and yield of diformal are greater than 90% NASA 


N79 30378* | National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

IMPROVED SYNTHESIS OF P0LV70RMALS Patent 
Application 

Algirdas C Poshkus. inventor Ito NASA) (NAS-NRC) Filed 3 Jul 
1979 9 p Sponsored by NASA 

(NASA Case ARC 1 1244-1 US Patent Appl SN-054501 1 Avail 
NTIS HC A02/MF A01 CSCL 07C 


Formal* of CH20HlCH0HlnCH2 polyols (n * 2 IC 41 are 
prepared in less than 15 minutes by heating to about 125 C a 
mixture o* eg sorbitol and parafotmaldehyde n slight excess 
15 to 10%) in the presence of e a sulfuric acid in catalytic 
quantities Elution with methanol and filtration yield the pure 
solid cyclic informal The process can be earned in stages 
using most stoichiometric quantities of paraformaldehyde but 
without any change in overall heating time NASA 
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N79 11651 ' * National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

US EXPERIMENTS FLOWN ON THE SOVIET SATELLITE 
COSMOS 782 Final Reports 

Susan N Rosenzweuj iNorthrup Se'v Inc Anjheim C ei*f I and 
Kenneth A Soma Sep 1978 416 p refs 
NASA TM 785:5 A 76121 Avail NTIS tC A18 MF AOl 
CSCl 066 

Experiment hardware preHight activities or orbit activities 
ami postflight activities relevant to the i 1 : S experiments on 

board the Soviet spacecraft a'd described »u« individual titles 
see N79 11652 through N79 11670 


N79 11652*# National Aeronautics and Space Adn.m strabor 
Ames Research Center Moh'ett Field Calif 

US EXPERIMENTS FLOWN ON COSMOS 782 Final 
Report 

Wayne H Howard and Kenneth A Sou/a <r% US [xpt Flown 
on the Soviet Satellite COSMOS 782 Sep 1978 p 1 37 For 
primary document see N79 11651 02 5»' 

Avail NTIS HC A 1 8 MF A01 CSCL 068 

The Cosmos 782 mission is summarized Seven countries 
l artropated with experiments in 15 categories The experiments 
in general concentrated on comparing the effects of weightless 
iess versus artificial gravity on genetics growth development 
and agmg The 11 US experiments used ats fruit flies car*ot 
tissue slices embryoids fish eggs and radiation dosimeters Lists 
of participating countries experiments and miSS'On operations 
are presented The u S experiment hardware preflight activ 
ties and postflight activities a r e briefly described S B 5 


N79 11668*# Sari Francisco univ Calif Dept of Phys cs 
HZE PARTICLE DOSIMETRY Final Report 

D D Person F V Benton and M Tian In NASA Ames 
Res Center US l xpt Flown on the Soviet Satellite COSMOS 
782 Sep 1978 p 160 178 refs iFor primary document see 
N79 11651 02 5 * 1 
Contract NAS? 7 069 1 
Avail NTIS HC A 18 Ml A01 CSCl 03B 


N79 11660*# National Aeronautics and Spa. e Adn-.v st-atu 
Ames Research Center Moffett Field Calif 
ABSENCE OF GASTRIC ULCERATION IN RATS AFTER 
FLIGHT ON THE COSMOS 782 Final Report 

P A Brown and J Vernikos DanelliS ! n ‘ft US E xpt Flown on 
the Soviet Satellite COSMOS ?82 Sep 1978 p 200 206 
refs {For primary document see N7g 1 165 1 02 5 i 
Avail NTIS HC A 18 ME AOl CSCl 06C 

Evident e of gastric ulceration or seve r e erosion of the gastric 
mucosa was sought m rats following 19 5 days of spaceflight 
on the Cosmos 782 Bioiogn a 1 Satellite The stomac hs from the 
flight animats were compared macroscop "a 1 ’, and histologically 
with stomachs removed from animals h *h* synchronous and 
vivanum control groups None of the animals in the flight or 
the control groups ulcerated and thr'e were obv«OuS histologic 
differences «n gastric e»OS'On among the groups The easons 
for this failure to ulce r ate a»e discussed Author 


N79 11661** National Aeronautics and Space Admimstratior 
Ames Research Center Moffett Field Calif 

EFFECT OF SPACE FLIGHT ON CELL MEOIATEO IMMUN 
ITY Final Report 

Adriar C Mandei and Edward Balish {Wisconsin Univ Madisor) 
in i s Expt Flown on the Soviet Satellite COSMOS 782 

• e; 1 978 p 207 226 refs (For primary document see 

N 79 11651 02 5D 

Avail NTIS HC A 18 Mr AOl CSCl 06C 

The cell mediated immune response to listens monocytogers 
was studied in rats subiected to 19 5 days of flight m a Soviet 
spacecuft Groups of f ats were immunized with 1 000 0C0 
formalin lilted Listeria suspended in Freunds Complete adjuvant 
five days prior to flight Immunized rats subjected to the sane 
environmental parameters as the flight rats excepting flight and 
• mmunt/ec and non immunized rats held in a normal animal 
colony served as controls Following recovery lymphocyte cultures 
*ere prepared from spleens of all rats and cultured m vitro m 
The presence of Listeria antigens phytohemagglubnin Conconav'-n 
A and purified protein derivative tPPD) and measured for their 
uptake of H3 Ithymidine* The lymphocytes of all rats gave a 
Mastogenic *esponse to phytobemagglubnir. and Conconavim A 
Although individual rats varied considerably all flight and 
immunized control rats gave a biastogcmc response to the Listeria 
dnfg«?ns and PPD With several mitogens the lymphocytes of 
flight rats show* 1 a significantly increased response ove» the 
. ontrols The J-ta do not support a hypothesis of a determined 
effect of space flight on cell mediated immunity and suggest an 
apposite effect Author 


N 79 11662"# »at tuna Aeronautics and Space Administrate 
Ames Research Center Moffett Field Calif 

EXPERIMENT K 002 RESULTS OF HISTOLOGICAL 
EXAMINATION OF INGUINAL LYMPH NOOES SUP 
PLEMENTARY REPORT Final Report 

lisbeth M Krah /n <ts US F xpt Flown on the Soviet Satellite 
COSMOS 782 Sep 1978 p 227 231 For primary document 
see N79 1 1651 02 51) 

Avail NTIS HC A18 MF A01 CSCL 06C 

lymph lodes of the vivanum control group showed only 
normal variations of structure Both nodular and diffuse 
arrangement of the parenchyma are found which is further 
ejected m the fibrous framework as seen m picrofuchsm 
preparations Active germinal enters with pyronm positive cells 
are found m some of the nodes of three rats of this group 
Mitoses are occ asionally observed Nc rotic * eiis and debris within 
the enters are normal m amount The sinuses contain the cells 
usually seen lymphocytes histiocytes plasma cells and some 
erythrocytes Aulho' 


N79 11663*# Nation# Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

ALTERATIONS IN ERYTHROCYTE SURVIVAL PARAMF 
TER6 IN RATS AFTER 19 6 OAYS ABOARD COSMOS 782 
Final Report 

Hunry A Leon Stephen A land .tvs Veteran s Admin Hosp 
Syracuse N > 1 and Jennifer Cummins In h L'S Exp? Flown 
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on th# Soviet Satellite COSMOS 702 Sep 1978 p 237 252 
»ef i IFo» primary document *ee N79 1 1651 02 511 
Avail NTIS HC A 10 MF A01 CSCL 06C 

Rats were sublet ted to 19 5 of weightless space flight aboard 
the Soviet Biusateflite Cosmos 782 The survival parameters of 
a cohort of erythrocytes iabele<1 15 5 days pre flight based on 
the output of Co 14 were evaluated upon return from orbit 
These were compared to viva»»um control »ats injected at the 
same time Statistical evaluation indicates that all survival 
pa>ameters we«e altered by the spare flight The mean potential 
life span which was 62 4 days m the control rats was de 
creased to 59 0 days in the flight >ats and random hemolysis 
was increased tfvee fold in the flight rats The measured si/e of 
The cohort was dec ceased lending turthe* support to the idea 
that hemolysis was accelerated du»mg some portion of t»»e flight 
A ni.mbe' of factors we<e diSv ossed which might be contributory 
to these changes These factors include forces associated with 
launch and «e entry atmospheric and environmental parameters 
dietary fat to'* radiation and weightlessness Author 


N79 1 1064** National Aeronautics and Space Administration 
Arne* Research Center Moffett f eld Caid 

EFFECTS OF SPACE FLIGHT ON PLASMA AND GLAN 
DUIAR CONCENTRATIONS OF PITUITARY HORMONES 
Final Report 

R F Gundeljnd L C Keil S fllis A F Pa»iow i Calif Univ 
Los Angeles' J W Kendall J» iVeteran s Admm Hosp Portland 
Oreg ’ Donna Gaudette (Veterans Admm Hosp Portland 0»eg * 
and I l Geschwnd i Calif Univ Davis' /n >ts LIS i *pt Flown 
on the Sovet Satellite COSMOS 782 Sep 1978 p 253 275 
»efs i For primary document see N70 11651 02 51' 

Avail NTIS HC A'8 MF Ad CSCl 06C 

Pituitary function was investigated in iats subjected to 19 5 
days orbited spate flight Male SPf Wistar rats we*e divided 
into vivarium control I VC sy nchronous tontrpi SC' end 'light 
Fi groups SC »ats were subjected to tn# same t aging RMQ02 
RH002 and temperature as F rats Rats from each treatment 
group we'e sacrificed edhe* immediately ahe» recovering from 
flight R O' or 25 days ahe* recovery Space (light caused a 
marginal mhib'bon of growth Pituitary t oncenbabons of hormones 
were similar for all groups as we*e the hematocrits At R 25 F 
ats had '•creased plasma prolactin concentrations decreased 
pituitary OH and increased pituitary vasopressm pituitary and 
plasma concentat'ons of othe hormones remained unchanged 
from cont'ol values Hematocrit* of flight ats were higher than 
VC and SC values at R 25 and h.ghe- than for f rats at R 0 
Anterior pituitary and testicula weights we e unaffected by spat e 
flight whereas adrenal weights 2 'ats from ea< h group were 
30% heavier than controls at R 0 a»>d 15% heavier at R • 25 
Flight iats also had enlarged posterior lobes Author 


N79 1 1660'* Virpna Ar i and Space Administration 

Arne. Nesean h Center Moffett field Calif 

QUANTITATIVE ANALYSIS OF SELECTED BONE PARAME 
TERS Final Report 

f rrulv Mo r ey Holton and David J Raylmk Veteran*. Admm 
Hospital Seattle' *• t% US Espt flown on the Soviet S itellde 
COSMOS *82 Sep 19’R p 321 35* »efs iFo ? primary d» ument 
see N 70 1 ’651 02 5 1 1 
Avail MIS H( A 18 Vf A0 1 CSl l 06t 

The rftec t id spa« e flight on bone formation and miner alizabon 
honp ’ esn* pf ion bone length bone density and pore si/e 
(1iSt» »bu t 'O' 1 and bpnr mt( HanitJi properties in rats was 
investigated and ompered to vivauum and Syruhipnou* COM 
frols T hr ’ ost sti-Sng effects we'e found on Inwif formation 
AH p.i-a nietr-s w»* r investigated m the h-ght animals immedialeiv 
afte fight we-e s.gnifn antly lecreased from both !»»r viva uni 
and sv'nSni'n'is onbol groups A arrest 'me was found *1 
bc.lh t he e'^doste m ami the periosteum of the flight animals 
suggesting that a complete essafion of Ume growth ix i gi »ed 
during spa e ti ght Bv 2L lavs pOStflight the flight animals 
showed a s giufi, a *t m« 'ease *n bone formation when compared 
to the vvaruim controls suggesting that a rebound m bone 
formatum o< vu"ed following flight Author 


N79 11669*0 National Aeronautics and Space Administration 
Ames Research Center Moffett field Calif 

COSMIC RAY EFFECTS ON THE EYES OF RATS FLOWN 
ON COSMOS 782 Final Report 

Delbc'd £ Philpott Robed Corbett Charles Tumbill Gladys 
Harrison David leaffer Sam Black Walter Sapp Gloria Klein 
and loya F Savik In its LIS Eupt Flown on the Soviet Satellite 
COSMOS 782 Sep 1978 p 352 38' refs (For primary document 
see N79 11651 02 SI) 

Avail NTIS HC A 18 Mf A01 CSCL 06R 

The eyes from sis rats were fisecl at the recovery site m 
Russia after circling the serih for 19 5 (fays m a 62 8 deg 
orbit Twelve more flight eyes we*e fued 25 day' late< These 
two pieparations and eyes eiposed to 1000 »ads of neon and 
argon we>e compared to obtain data on possible radiation effects 
on the retina The outer nurlear layer was examined for radiation 
changes be* ause these nuclei control the synthesis of the outei 
segments Nei rofK nucle* were found m the outer nuclear layer 
and channels we*e located in the outer segment area Macro 
phages were seen between the pigment laye> and outer segments 
Comparison of the ze»o day and 25 day postflight eyes suggested 
some possible recovery Flight flashes seen by space travelers 
and damage from cosmic rays appeared to arise from two different 
sites of interaction The hashes a»e cirated by cosmic ray traversal 
of the oute segments white pathology when it occurs is quite 
possibly from interaction with some part of the nucleus Author 


N79 11670** Nation* Aeronautics ami Space Administration 
Amps Research Center Moffett F eld Cjld 

EFFECTS OF WEIGHTLESSNESS ON THE iMBRYONIC 
DEVELOPMENT AND AGING OF DROSOPHILA 
Final Report 

J Miquel D i Philpott P R tundy»en H Rmnaul and C F 
Tumbill ■’ 't% US Etpt Mown pn the Soviet SetaHite COSMOS 
*82 Sep 19 78 p 382 409 -efs fp' pnma'y document 'rr 
N 79 11651 02 51 

Avar! NTIS HC A 18 MF A01 CSCL 06C 

The biological effei Is of weightlessness were investigated 
on Drosophila melanogaster of the Domcxledov 32 strain whi^h 
developed and spent the fust daw of adult *'*e • ’ space following 
a 19 5 day exposure to zero g the flies we'e studied by 
morphological chemical an<1 behjvio»al techniques The develop 
nent of D»osophil.i was insensitive to weightlessness a»u1 the 
aging pnx ess was not influenced except for a slight -eduction 
<n the amount of iipofusCin present *n the midgut and Malpighian 
tubules Author 


N79 11671** National Aeronautics and Spare AcImuuMretion 
Ames Research Center Moffett t -eld ( aid 

US EXPERIMENTS FLOWN ON THE SOVIET SATELLITE 
COSMOS 936 Final Reports 

Sut* ' N Rosen/weig Northrop Service* Inc Anaheim Celt 
and Kenneth A Sou/a Sep 19*8 295 p rets 

NASA TM 7852b A ’Mb Ava«' NTIS MC A 13 Mf AQ1 
CSCl 06 P 

Results of spa. ptHimp pspenments ont*oa'd the Cosmos 93b 
satellite are reported Attentions .n normal t»onp hpm* .by nius. le 
structure and yene»a! physiology resulting from spaceflight are 
covered along with measurements of cosmu ladiation and ts 
potential hazard to man during prolonged spa* efbyht* Postflight 
activities nvolvmg the seven u S rspr'impnts .i*e emphasized 
for individual Idles see N 79 I'b72 thiowgh N79 I1b*9 


N 79 11672** Natrona* Aeionaufir-' and Spate Adn >< st'.ilu**- 
Ames Research Center Moffett field » e* t 
THE COSMOS 936 MISSION Final Report 

Kenneth A Sow/.t ' ts US ( «p| Flown on the Soviet Satellite 
COSMOS 93b Sep 19 78 j 1 31 ’*(*• ♦ primary IcH' ument 

vee N 79 1 16 7 1 02 51 
Av* NTIS HC A 13 Mf AIM CSCl 064 

i osmos 936 *r» unmanned st»a* e» raft . a»r> og biology and 
physit s mpe* invents from 9 i minifies including both the Sov>rf 
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Union and the US is described An overview of the mission 
recusing on piefhght on orbit and postflight activities pertinent 
to the seven U S experiments aboard Cosmos 936 is pre 
sented JMS 


N79 11673*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

EFFECTS OF WEIGHTLESSNESS ON THE GENETICS AND 
AGING PROCESS OF DROSOPHILA MELANOGASTER 
Final Report 

Jaime Miquel and Delbert E Phiipott in its US Expt Flown on 
the Soviet Satellite COSMOS 936 Sep 19 78 p 32 59 »efs 
For primary document see N79 1167 1 02 5 1 1 
Avail NTIS HC A13 MF A01 CSCl 06C 

The biological effects of space flight were investigated on 
fruit flies tmale Drosophila melanogaster Oregon Ri m an 
experiment planned | 0 intly with the USSR The effects of 
near weightlessness on the developmental and aging processes 
were studied Larval cultures and mature flies ' imagoes! were 
exposed to tne space environment onboa'd the Cosmos 936 
biosatellite It is shown that the effect of hypogravitv on the 
development piocesses of Drosophila «s negligible In effect 
detailed investigation by scann ng and transmission electron 
microscopy of flies which had developed m space shows that 
the external morphology and the internal fine structure of these 
msects are perfectly normal This suggests that at least *n 
Drosophila the mechanism of cell division and differentiation 
associated with growth and norphogenesis are not appreciably 
influenced by the lack of gravity The fly populations which we e 
exposed to nea» weightlessness during the young or middle age 
phases of their adult life span show reduced vitality and a 
detrimental effect on longevity J M S 


N79 11674'* Nationa Aeionautics and Space Administration 
Ames Resejrch Center Moffett Field Calif 

EFFECT OF WEIGHTLESSNESS AND CENTRIFUGATION 
(LXG) ON ERYTHROCYTE SURVIVAL IN R ATS'SUBJE CTED 
TO PROLONGED SPACE FLIGHT Final Report 

Henry A Leon Stephen A Landew Veterans Administration 
Hospital Syracuse N > and Luba v Serova m»t for Biomedical 
Problems Moscow m its uS Expt Flown on the Soviet Satellite 
COSMOS 936 Sep 19 7 8 p 60 76 »efs Fcr primary document 
see N79 1 1671 02 5U 
Avail NT'S HC A13 MF AQ1 CSCL 06S 

Ra»s we f e flown aboard the bosateiide Cosmos 936 for 
*8 5 days Five *ats were subjected to nea' weightless space 
flight and five ats we'e subiected to i one g force via an 
onboard centnfuge These rats and 3 < ontio* groups we'e infected 
with 2 C 14 glycine ! 9 days preflight The flight »ats we'e 
recovered from o'bit after 18 5 days of space flight Erythrocyte 
hemolysis and ide span we r e evaluated in the *'ve groups of 
'•ts by quantitation of adioachve carbon mono* »e exhaled in 
the breath which arises from the breakdown of the previously 
labeled hemoglobin The esuits a r e supportive of previous findings 
wherein hemolysis was found to increase as a resu't of weightless 
space flight A ompanson wth the centrifuged animals md* 
^ates that a-tific-a 1 g*avtv attenuates the effect of weightlessness 
on hemoiyss and appears to normalize tne hemolytic 'ate n 
the early postflight period J M S 


N79 1>676** Nabonji Aeronautics and Spare Administration 
A me* Research Cente' Moffett F *eid Calif 

COSMOS 936 EXPERIMENT K204 THE EFFECTS OF 
SPACE FLIGHT ON SOME LIVER ENZYMES CONCERNED 
WITH CARBOHYDRATE AND LIPID METABOLISM IN THE 
RAT Final Report 

S Atvehan Children s Mosp'ta Medu a 1 Carte of No’thp*n Can* 
h P Kiem C > Lm Children s Hospital Medical Center of 
Nodhem Cal* and C Volkmann n >f% US t xpt flown on the 
Sovet Satellite COSMOS 936 Sep 19 78 p 78 1 34 ^fs For 
primary document see N79 1167 1 02 51 
Awa> NTlS HC A13 MF AO’ CSCl L>6( 


The activities of about 30 enzymes concerned with t arbohy 
d • a t e and lipid metabolism and the levels of glycogen and of 
tne individual fatty acids in hepatic lipids in rat livers exposed 
to space flight conditions were examined Statistically significant 
decreases in the activity levels o* glycogan phosphoryiase 
alpha clyceroi phosphate acyl transfeiace digiyceride acyl 
transferace aconitase and 6 phosphoglocomate dehydragenase 
we>e noted m the weightless group All enzyme activities returned 
to noimal 25 days postflight When the live* glycogen and the 
total fatty acids of the flight animals were determined significant 
differences that could be attributed to reduced group at recovery 
contained more than twice tne amount of glycogen than did 
the centrifuged controls and a remarkable shift m the >atio of 
palmitate to pelmitoieete was noted J M S 


N79 11676*# National Aeronautics and Space Administration 
Ames Research Cente> Moffett Field Calif 

QUANTITATIVE ANALYSIS OF SELECTED BONE PARAME 
TERS Final Report 

Emily Morey Holton Russell T Turner (Veterans Administration 
Hospital Tacoma Washi and David J Bayimk 'Veterans 
Administration Hospital Tacoma Wash I In -fs US Expt Flown 
on the Soviet Satellite COSMOS 936 Sep 1978 p 135 183 
refs iFor primary document see N79 11671 02 511 
Avail NTIS HC A 13 MF A01 CSCL 06S 

The effect of space flight on bone formation bone resorption 
bone length bo^e density and po»e size distribution bone 
mechanical properties and bone cell number in both flight and 
1 G flight centrifuged 'ats was investigated and compared to 
g-ound control groups The data obtained suggest that no gross 
change m endosteal bone resorpbon occurs during flight or 
postflight that mean penosteai bone formation ate decreases 
about 45* and is not corrected by centrifugation that the decrease 
m formation rate may he due in part to a cessation of bone 
formation which occurs sometme after the eleventh day of flight 
and continues until the second postflight day that although 
centrifugation did not correct the defect in penosteai bone 
formation -ate during flight it appears to hasten the recovery 
following flight that femor stiffness decreases about 30% and 
that centrifugation d»d correct the defect m bone mechanical 
properties All perturbations produced by space flight returned 
to or exceeded normal values by 25 days after flight Author 


N79 11677** San Francisco Univ Calif Physics Reseech 
Group 

SPACE RADIATION OOSIMETRY ONBOARD COSMOS 936 
US PORTION OF EXPERIMENT K 206 Final Report 

E V Benton R Cassou A Frank R P HenKe and D D 
Peterson In NASA Ames Res Center US Expt Flown on 
the Soviet Satellite COSMOS 936 Sep 1978 p 184 245 
'efs t For primary document see N79 11671 02 51* 

■ Contract NAS2 9504 

Avail NTIS HC A13 MF A0 1 CSCL 06R 

Ihe spate 'ad*at'On environment was investigated m a joint 
US USSR evpenment onboard the Cosmos 936 b'Osetellite 
Results dewed from measurements made *n a variety of pass vr 
'adiation detectors including plastic n u ciea« track detectors fiss«on 
foil detectors fhe'molummest ence dosimeters and nuclear 
emulsions a e reported The mean observed H7E particle flux 
as measured m cellulose nitrate plastic, detectors was 1 76 
sq c m da> 20%' The fiue^ces of thermal neutrons resonance 
n#ut»ons and high energy neutrons we'e respectively 364 
000 sq cm 950 000 sq cm and 2 100 000 sq cm the total 
dose as measured *n TID chips located at two sites in the 
U S 25% pad of the K 206 container was 424 mrad \ 9%l 

and 523 m»ad 1 1%' The mean tissue equivalent proton 
endr- density a*« measured m nuclear emulsions located m the 
US 25% pair was 272 000 cu cm tissue The physual 
parameters of the radiation environment reported help spei dy 
important dosimetnc information required to assess the potential 
ad dition hazards to life systems m *»pace J M S 
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N79 11678*4 National Ae'onautics and Space Administration 
Ames Research Center Moffett Field Cali* 

COSMIC RAY EFFECTS ON THE EVES OF STATIONARY 
ANO CENTRIFUGED RATS FLOWN ON COSMOS 936 
EXPERIMENT K 207 Final Report 

Delbert E Philpott Robert Corbett Charles Turnbili Sam Black 
Tayhoff larkie McGourty Robed Lee and Gladys Harrison In 
its US E*pt Flown on the Soviet Satellite COSMOS 936 Sep 
1978 p 246 273 refs Foi primary document see N79 1 1671 
02 511 

Avail NTIS HC A 1 3 MF A0 1 CSCL 08R 

Ten rats 5 centrifuged during flight to simulate gravity and 
5 m flight stationary experiencing hynogravity orbited the eadh 
n a 62 8 deg orbit for 16 5 days in the Russian satellite 
Cosmos 936 The animals were sacrificed 25 days post recovery 
and the eyes weie enucleated and fixed immediately No 
differences were noted comparing flight stationary to flight 
centrifuged Affected cells m the outer nui leai layer where 
synthesis of the outei segment takes place showed swelling 
cleanng of cytoplasm and disruption ol the membianes Channels 
were again found similar to those seen in K 007 Preliminary 
results using the digitizer to quantitate the tissue response 
indicated an increase in cell si/e after radiation and decrease in 
the number of cells m the outei nucleai layer Author 


N79 13686*1 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

PHYSIOLOGICAL RESPONSES OF WOMEN TO SIMULATED 
WEIGHTLESSNESS A REVIEW OF THE FIRST FEMALE 
SED REST STUDY 

Harold Sandler and David L Winter 1978 92 p refs 
(NASA SP 430) Avail NTIS HC A05/MF A01 CSCL 06S 
Subjects were exposed to centrifugation to lower body 
negative pressure ILBNPI and to exencse stress both before 
and after bed rest Areas studied were centrifugation tolerance 
fluid electrolyte changes and hematology tolerance to LBNP 
physical working capacity biochemistries blood fibnnolylic 
activity female metabolic and hormonal responses circadian 
alterations and gynecology Results were compared with the 
responses observed in similarly bed rested male subjects The 
bed 'esled females showed deconditioning responses similar to 
those of the males although with some differences Results 
indicate that women are capable of coping with exposure to 
weightlessness and moreover that they may be more sensrtive 
subiects for evaluating countermeasures to weightlessness and 
developing entena for assessing applicants for shuttle voyages 

GG 


N79 14060*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

NASA AVIATION SAFETY REPORTING SYSTEM Quarterly 
Report 1 Oct 31 Dec 1977 

Aug 19 78 61 p refs Prepared in cooperation with Battelle 

Columbus Labs Mountain View Calif 

| NASA TM 78528 A 7626 QR 7) Avail NTIS 

HC A04 MF A0 1 CSCL 01 C 

A sample of reports relating to operations during winter 
weather is presented Several reports involving problems of 
ludgment and decisionmaking have been selected from the 
numerous reports representative of this aiea Problems ’elated 
to aeronautical charts are discussed in a numbei of reports An 
analytic study of reports involving potential conflicts in the 
immediate vicinity of uncontrolled airports was performed the 
results are discussed in this report It was found that in 
three fourths of 127 such conflicts neither pilot or only one of 
the pilots was communicating position and intentions on the 
app'opuate frequency The importance of providing aural transfer 
of information as a backup to the visual see and avoid mode 
of information transfer is discussed It was also found that a 
large fraction of pilots involved in potential conflicts on final 
app'oach had eieci ten straight m approaches rathe' than the 
recommended traffic pattern entries prior to the conflicts A 
selection of alert bulletins and responses to them by various 
segments of the aviation community is presented G G 


N79 16014*4 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

NASA AVIATION SAFETY REPORTING SYSTEM Quarterly 
Report. 1 Jen 31 Mar 197S 

Oct 1978 60 p refs Prepared in cooperation with Battelle 

Columbus Labs Mountain View Calif 

(NASA TM 78540 A 7662 QR 8) Avail NTIS 

HC A04/MF A01 CSCL 01C 

The study deals with 165 inadvertent operations on or into 
inappropriate portions of the aircraft ureas at controlled airports 
Pilot initiated and controller initiated incursions are described and 
discussed It was found that a majority of the pilot initiated 
occurrences involved operation without a clearance controller 
initiated occurrences usually involved failure to maintain assured 
separation The factors associated with these occurrences are 
analysed ll appears that a ma|Or problem in these occurrences 
is inadequate coordination among the various system participants 
Reasons for this and some possible solutions to various aspects 
of the problem are discussed A sample of reports from pilots 
and controllers is presented These 'elate to undesued occurrences 
in air transport general aviation and an traffic control operations 
to ATC coordination problems and to a recurrent problem in 
ASRS reports parachuting operations A sample of alert 
bulletins and responses to them is presented Authcr 


N 79 16688*4 National Aaronautics and Space Auminisliabon 
Ames Research Center Moffett Field Calif 

THE 14TH ANNUAL CONFERENCE ON MANUAL CON 
TROL 

Nov 1978 692 p refs Conf held at Univ of Southern Ca’i* 

Los Angeles 25 27 Apr 1978 

iNASA CP 2060 A 76151 Avail NTIS HCA99/MFA01 CSCL 
05 H 

Human operator dynamics during actual manual control or 
while monitoring the automatic control systems involved in 
air to air tracking automobile driving the operator of undersea 
vehicles and remote handling are examined Optimal control 
models and the use of mathematical theory in representing man 
behavior in complex man machine system tasks are discussed 
with emphasis on eye head tracxing and scanning perception 
and attention allocation decision making and motion simulation 
and effects For individual titles see N79 15589 through 
N79 15634 


N79 16696*4 Illinois Umv Urbane Dept of Mechanical 
and Industrial Engineering 

MODELING THE HUMAN AS A CONTROLLER IN A 
MULTITASK ENVIRONMENT 

T Govindarai and William 8 Rouse In NASA Arnes Res 

Center The 14th Ann Conf on Manual Control Nov 1978 
p 75 83 refs (For primary document see N79 16588 06 541 
iG'ant NsG 21 191 

Avail NTIS HC A99 MF A01 CSCL 05H 

Modeling the human as a controller of slowly responding 
systems with preview is considered Along with control tasks 
discrete noncontrol tasks occur at irregular intervals In multitask 
situations such as these it has been observed that humans 
tend to apply piecewise constant contruls It is believed that 
the magnitude of controls and the durations for which they remain 
constant aie dependent duectly on the system bandwidth 
pieview distance complexity of the traiectory to be followed 
and nature of the noncontro 1 tasks A simple heuristic model of 
human control behavioi in this situation is presented The results 
of a simulation study whose pu'pose was determmatio of the 
sensitivity of the model to its parameters are discussed Author 


N79 16699*4 Illinois Univ Urbane Dap' of Mechanical 
and Industrial Engineering 

PROSPECTS OF A MATHEMATICAL THEORY OF HUMAN 
SEHAVIOR IN COMPLEX MAN MACHINE SYSTEMS 
TASKS 

Gunner Johannsen and William 8 Rouse In NASA Ames 
Res Cents' The 14th Ann Conf on Manual Control Nov 
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1978 p 137-159 raft (For primary document sac N79 15588 
08 541 

(Grant NaG 21191 

Avail NTIS HC A99/MF A01 CSCl OSH 

A hierarchy of human activities is derived by arresting 
automobile driving in general terms A structure! description leads 
to a block diagram and a time sharing computer analogy Tl.e 
range of applicability of e mating mathematical models is considered 
with respect to the hierarchy of human activities in actual complei 
tasks Other mathematical tools so far not often applied to man 
machine systems are also discussed The mathematical descrip 
lions at least briefly considered here include utility estimation 
control, queueing end fuuy set theory as wall as artificial 
intelligence techniques Some thoughts are given as to how these 
methods might be integrated end how further work might be 
pursued ARM 


N7B 16808*f Illinois Univ Urbane Depl of Mechanical 
and Industrial Engineering 

ANALYSIS OF A VTOL hover TASK WITH PREDICTOR 
DISPLAYS USING AN OPTIMAL CONTROL MODI L OF THf 
HUMAN OPERATOR 

Gunner Johannsen and T Govindarat In NASA Ames Res 

Center The 14th Ann Conf on Manual Control Nov 1978 
p 237 251 'efs (For primary document see N79 1S588 06 54) 
(Grant NsG 2119) 

Avail NTIS HC A99 MF A01 CSCl 05H 

T he influence of diffeient tvDes of predictor displays in a 
longitudinal VTOL hover task is analysed m a theoretical study 
It was assumed that pitch angle and position are presented to 
the pilot in separate displays namely the artificial honton and 
position display The predictive information is calculated by means 
of a Taylor series From eerlier experimental studies it is well 
known that predictor displays improve human and system 
performance and result in reducing human workload In this study 
an optimal control model is used to prove this effect theoretically 
Several cases with differing amounts of predictive and rate 
information are compared G Y 


N7S 16827** Massachusetts Inst of Tech Cambridge 
Man Machine Systems Lab 

A MODEL FOR DYNAMIC ALLOCATION OF HUMAN 
ATTENTION AMONG MULTIPLE TASKS 

Thomas B Sheridan and M Kamil Tulga In NASA Ames 
Res Center The 14th Ann Conf on Manual Control Nov 
1978 p S69 592 refs iFor primary document see N79 15588 
06 54) 

(Grant NsG 21 18) 

Avail NTIS HC A99/MF A01 CSCL 05H 

The problem of multi task attention allocation with special 
reference to aircraft piloting is discussed with the espenmental 
paradigm used to characterne this situation and the espenmental 
results obtained in the first phase of the research A qualitative 
description of an approach to mathematical modeling and some 
results obtained with it are also presented to indicate what aspects 
of the model are most promising Two appendices are given 
which (1) discuss the model in relation to graph theory and 
optimisation and 121 specify the optimisation algorithm of the 
model Author 


NTS 1682S*# San Jose State Univ Calif 

PERPETUAL FACTORS INVOLVED IN PERFORMANCE OF 
AIR TRAFFIC CONTROLLERS USINO A MICROWAVE 
LANDINO SYSTEM 

Gary Gershsohn In NASA Ames Res Center The 14th Ann 
Conf on Manual Control Nov 1978 p 593 606 refs (For 
primary document see N79 15588 06 54) 
iGrants NGL 05 046 002 NsG 7269) 

Avail NTIS HCA99 MFA01 CSCL 06 H 

The task involved the control of two simulated aircraft targets 
per trial, in a 37 0 km radius terminal area by means of 
conventional radar vectoring and/' speed control The goal was 


to insure that the two tergets crossed the Missed Approach 
Point (MAPI at the runway threshold esectly 80 sec apart The 
effects on controller performance of the MLS configuretion under 
wind end no- wind conditions were examined The date for mean 
separation time between targets at the MAP and the range 
about that maan were analysed by eppropnete analyses of 
variance Significant affects were found for mean separation times 
at a result of the configuration of the MLS and for interaction 
between the configuration and wind conditions The analysis of 
vananca for range indicated significantly poorer performance under 
the wind condition These findings are believed to be a result of 
certain pertaptual factors involved in radar air traffic control 
(ATCI using ths MLS with separation of targets in time Author 


NTS- ISAM*# Illinois Univ Urbana Dept of Mechanical 
and Industrial Engineering 

A MODEL OF HUMAN EVtNT DETECTION IN MULTIPLE 
PROCSSS MONITORING SITUATIONS 

Joel S Greenetem and William 8 Rouse In NASA Ames 

Rea Cents' The 14th Ann Conf on Manual Control Nov 
1978 p 663-676 refs (For primary document sas N79- 16688 
08-641 

(Grant NaG 21191 

Avail NTIS HC A99/MF A01 CSCL 06H 

It is proposed that human decision making m many multi-task 
situations might be modeled in terms of the manner in which 
the human detects events related to his tasks and the manner 
in which he allocates his attention among hia tasks once he 
feels events have occurred A model of human event detection 
performance in such a situation is presented An assumption of 
the model is that in attempting to detect events, the human 
generates the probability that events have occurred Dis- 
criminant analysis is used to model the human s generation of 
these probabilities An experimental study of human event 
detection performance in a multiple process monitoring situation 
is described and the appi stion of the event detection model to 
this situation is addressed The experimental study employed a 
situation m which subiecte simultaneously monitored several 
dynamic processes for the occurrence of events and mad* yes/ no 
decisions on the presence of events in each process Input to 
the event detection model of the information displayed to the 
experimental subiects allows comparison of (he models perform 
ance with the performance of the subiects Author 


NTS 1 6433* * Illinois (Jmv Urbane Dept of Mechanical 
and Industrial Engineering 

PILOT DECISION MAKING IN A COMPUTER AIDED F LIGHT 
MANAGEMENT SITUATION 

Yee-Yeen Chu and William 8 Rouse m NASA Ames Res 

Center The 14th Ann Conf on Manual Control Nov 1978 
p 677 690 refs (For primary document see N79 15588 06 541 
(Grant NsG 21191 

Avail NTIS HC A99 MF A01 CSCL OSH 

An experimental isp'esentation of a computer sided multi task 
flight management situation has been developed A computer 
aiding program was implemented to serve as e back up tecision 
maker An experiment was conducted with a balanced design 
of severel subiect runs for different workload levels This was 
achieved using three levels of subsystem event arrival rates 
three levels of control tssk involvement and three levels of 
aveilability of computer siding Experimental results compared 
quite fevorebly with those from e computer simulation which 
employed a queueing model It was shown that the aiding had 
enhanced system performance as well as subiective ratings and 
that the adaptive aiding policy further reduced subsystem deley 

Author 


NTS 16834*| Utah Univ Salt Lake City 

TIME ESTIMATION AS A SECONDARY TASK TO MEASURE 

WORKLOAO SUMMARY OF RESEARCH 

Sandre G Hart Duncan McPherson (Calif Univ Berkeleyl and 
Leslie L Loomis (San Jose State Univ I in NASA Ames Res 
Center *he 14th Ann Conf on Manuel Control Nov 1978 



p 093-712 ret* (For primary document taa N79- 16688 00-64) 
(Grant NGR 46 003 108 NaG 2289) 

Avail NTIS HC 499/ MF A01 CSCL 06H 

Actrvaly producad intervals of lima war* found to mcraaaa 
in langth and variability, whereas retrospectively oroducad mtarvali 
dacraaaad in langth although thay alio incraaiad in variability 
with tha addition of a vanity of flight-related tasks If pilota 
countad aloud whila making a production, howavar. tha impact 
of concurrant activity waa mimmiiad. at laaat for tha modarataly 
da minding primary taaka that wara aalactad Tha affacta of 
faadback on aatimation accuracy and conantancy wara graatly 
anhancad if a counting or tapping production tachmqua waa 
uaad Thta comparaa with tha minimal affect that feedback had 
whan no overt time keeping tachmqua waa uaad Actively made 
verbal aatimataa of aaaaiona f Iliad with diffarant actnritiea 
performed during tha interval wara mcreaaed Retroepectively 
made verbal aatimataa. however, mcreaaed m langth aa tha amount 
and complexity of activitiea performed during the interval were 
mcreaaed Author 


N7S-1S984*f National Aaronautics and Space Admimetration 

Amaa Raaaarch Canter. Moffett Field. Calif 

VISION c62 

Richard F Hamaa In its Human Neurol Develop Nov 1978 

p 35-45 Original contain! color illuati etione (For primary document 

aae N79- 15887 08 991 

Avail NTIS HC A04/MF A01 CSC. OOP 

Viaual input method* are consdered for tha therapeutic 
treatment of autiatic and brain -damaged patient* and to provide 
a controlled (tree* environment lor viaual perception problems 

GG 


N79- 19799*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif Extraterrestrial 
Biology Div 

ORGANIC CHEMISTRY ON TITAN 

Sherwood Chang Thomas Scattergood Sheldon Aronowitz and 
Jose Flores In JPL The Saturn System Dec 1978 p 161 184 
refs (For primary document see N79 16758 07 91) 

Avail NTIS HC A18/MF A01 CSCL 03B 

Observations ol nonequilibrium phenomena on the Saturn 
satellite Titan indicate the occurrence ol organic chemical 
evolution Greenhouse and thermal inversion models ol Titans 
atmosphere provide environmental constraints within which 
various pathways lor organic chemical synthesis are assessed 
Experimental results and theoretical modeling studies suggest 
that the organic chemistry of the satellite may be dominated by 
two atmospheric processes energetic particle bombardment and 
photocham ist.-y Reactions initiated in various levels ol the 
atmosphere by cosmic ray Saturn wind and solar wind particle 
bombardment of a CH4 N2 atmospheric mixture can account 
for the C2 hydrocarbons the UV visible absorbing stratospheric 
hate and the reddish color ol the satellite Photochemical raaction* 
ol CH4 can also account lor the presence ol C2 hydrocarbons 
In the lower Titan atmosphere photochemical processes will be 
important if surface temperatures are sufficiently high for gaseous 
NH3 to exist Hot H atom reactions initiated by photo-dissociation 
ol NH3 can couple the chemical reactions of NH3 and CH4 
and produce organic matter G G 


loeeee. and (3) to acquire a body of data nee d e d to formulate 
an appropriate countermea* ire program for the prevent i on of 
skeletal deconditioning Space flight experiment simulation 
face me* are under devetopmmt and wiM be tasted for their 
capability in supporting carta n of the requirements tor these 
investigation* GY 


N7S-'4102S*f National Aeronautic* and Space Administration 
Ames Raaaarch Canter. Moffett Field. Calif 

RKCOMMSNOATIONS OF THE PANELS: PANEL ON OZONE 
DESTRUCTION TECHNIQUES 

Ted Wydeven In NASA Lewis Re* Canter Ozone Contamination 
in Aircraft Cabins Mar 1979 p 9-10 (For primary document 
see N79-2 10"’ 1 12-03) 

Avail NTIS HC A06/MF A01 CSCL 06S 

Catalyst materials to reduce weight, sue. and cost of the 
ozone removal device war* developed Catalyst bed lifetime, 
competitive reactivity contaminants in the inlet air on the catalyst 
bed efficiency for ozone removal, and tha kinetics and mechanism 
by which ozone is destroyed on selected catalysts war* studied 

SE S 


N79 21362*f National Aeronautics snd Space Administration 

Ames Research Canter. M diet I Field. Calif 

THE 12TH AEROSPACE MECHANISMS SYMPOSIUM 

Apr 1979 241 p refs Symp held at Moffett Field. Calif. 

27-28 Apr 1978. sponsored in part by NASA. Calif Inst of 
Tech snd Lockheed 

(NASA CP 2080. A-7737) Avsil NTIS HCA11/MFA01 CSCL 
20K 

Mechanisms developed lor various aerospace applications 
are discussed Specific topics covered include boom release 
mechanisms separation on space shuttle orbit er/ Boeing 747 
aircraft, payload handling, spaceborne platform support and 
deployment of spaceborne antennas and telescopes For individual 
titles see N79 21353 through N79 21373 


N7S-21741*f National Aeronautics and Space Administration 
Am** Raaaarch Canter. Moffett Field Calif 

COMPUTER PROORAM FOR CALCULATION OF OXYGEN 
UPTAKE 

8 L Castle. G Castle and J E. Greenlee! Api 1979 13 p 

refs 

(NASA TM 78595 A 78901 Avail NTIS HC A02/MF A01 
CSCL OOP 

A description and operational procedures are presented lor 
a computer program written in Sup*: Basic that calculates oxygen 
uptake, carbon dioxide nroduction and related ventilation 
parameters Program features include (II the option of entering 
slope and intercept values o! calibration curves lor the 02 and 
C02 and analyzers (21 calculation of expired water vapor pressure 
and (31 the option of entering mspured 02 and C02 concentrations 
The program ta easily adaptable for programmable laboratory 
calculators Author 


NTS- 1B021*f National Aeronautics and Space Administration 
Ames Research Center Molfett Field Cairf 
EFFECTS OF HVPOOVNAMIC SIMULATIONS ON THE 
SKELETAL SYSTEM OF MONKEYS cSI 

D R Young and J W Tremor In NASA Goddard Space 
Flight Center Ninth Coni on Space Simulation 1977 p 123-140 
refs (For primary document see N79- 19013 10-121 
Avail NTIS HC A20/MF A01 CSCL 06C 

A research and development program was undertaken to 
evaluate the skeletal losses of subhuman primates in hypodynamic 
environments Th* goals of the program are 111 to uncover the 
mechanisms by which weightlessness affects th* skeletal system 
(21 to determine th* consequence* and reversibility of bon* mineral 


N79 269 1 4* <l Nanoryl Aeronautics and Spaca Administration 
Ames Research Center Moffett Field Calif 

PLANNING AND MANAOING FUTURE SPACE FACILITY 
•ROJECTW 

Joan E Siebei (California State Coll Hayward) John A Wilhelm 
(Texas Umv Austin) Tneve A Tanner Robert L Helmreich ITexas 
Unrv Austin) and Susan F Burgenbauch ITexas Umv Austin) 
May 1979 29 p refs 

INASA TV 78586 A 781 II Avail NTIS HC A03/MF A01 
CSCL 05A 

To learn how ground based personnel of a space protect 
plan and organize their work and how such planning and organizing 
relate to work outcomes longitudinal Study of th* management 
.id execution of the Space Lab Mission Development Test 3 
(SMD 3) was performed at NASA Ames Research Center A 
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view of the problems likely to ertee in orgenuetione end tome 
methods of coping with these problems ere presented es well 
es the conclusions end recommendetions thet pertein strictly to 
SMD 3 menegement Emphesis is pieced on the brooder contest 
of future spece facility protects end edditionol problems thet 
mey be enticipeted A model oi menegement thet mey be used 
to fecilitete problem solving end communicetion menegement 
by objectives IMBO) is presented Some problems of communice- 
tion and emotion menegement thet MBO does not eddress directly 
ere considered Models for promoting meture. constructive end 
setisfymg emotionel relationships among group members are 
discussed A R H 


N7B 2' , 13B*| National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

AN ADVANCED COCKPIT INSTRUMENTATION SYSTEM: 
THE COORDINATED COCKPIT DISPLAY 
D L Baty and M l Watkins (Sen Jose State Umv ) Jul 
1979 22 p refs 

(NASA-TM-78569 A 77331 Avail NTIS HC A02/MF A01 
CSCL 010 

Cathode Ray Tube (CRT) and computer technologies ere 
described m one approach to the replacement of flight instruments 
using three separate color CRTs Each CRT display information 
pertinent to one of the three orthogonal protections of the aircraft 
flight situation Three airline pilot s assessment of the display 
set is presented Comments, rankings and ratings show that 
the pilots accepted the concept of pictorial flight displays S E S 


presented graphically by coding the shape cf the aymbol for 
other aircraft or preaented digitally in data tags displayed at 
pilot request All pilots thought that color coding was necessary 
to recognue different categories of information quickly and 
accurately The maionty of pilots felt that a COTI would provide 
useful information even though its presence might increase their 
workload somewhat particularly during its introductory stages 

ARH 


N79-32225*# National Aeronautics and Space Administration 

Ames Research Center. Moffett Field. Cslif 

•PACE RESOURCES AND SPACE SETTLEMENTS 

John Billmgham. ed . William Gilbreath, ed . Brian Oleary, ad 
(Princeton Umv ). and Beulah ooeaet. ed Weahmgton 1979 
292 p Derived from 1977 Ames Summer Study. Moffett Field. 
Calif Original contains color illustrations 
(NASA SP-4281 Avail NTIS MF A01. SOD HC CSCl 22B 
The technical papers from the five tasks groups thet took 
part m the 1977 Ames Summer Study on Space Settlements 
and Industrialization Using Non'errestnal Materials are presented 
The papers are presented undei the folio vmg general topics 
111 research needs for regenerative life-eupp< i systems. 12) habitat 
design. 13) dynamics and design of electrr lagnetic mass driven: 

14) asteroids as resources for space manufacturing, and 

15) processing of nonterrestrial materials For individual titles, 
see N79-32226 through N79 32241 
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N79 31316*# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

EXPERIMENTAL CONTROL REQUIREMENTS FOR LIFE 
SCIENCES 

W E Berry and J C Sharp In ESA Spacecraft Thermal and 
Environ Control Systems Oct 197B p 467-472 (For primary 
document see N79 31266 22 181 
Avail NTIS MC A99/MF A01 CSCl 22B 

The life Sciences dedicated Spacelab will enable scientists 
to test hypotheses m various disciplines Building upon experience 
gained i, mission simulations, orbital flight test eaperiments and 
the firs' three Spacelab missions NASA will be able to 
progressively develop the engineering and management capabili 
ties necessary for the first Life Sciences Spacelab Development 
of experiments for these missions will require implementation of 
life-support systems not previously flown in space Plant growth 
chambers animal holding facilities aquatic specimen life support 
systems and centrifuge mounted specimen holding units are 
examples of systems currently being designed and fabricated for 
flight Author (ESA) 


N79-321BB*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 

COCKPIT DISPLAYS OF TRAFFIC INFORMATION AIRLINE 
PILOTS OPINIONS ABOUT CONTENT. EYMBOLOOV, AND 
FORMAT 

Sandra G Hart ITufts Umv . Medford Mass ) and Thomas E 
Wempe Aug 1979 54 p refs 

(NASA TM 78601 A 78841 Avail NTIS HC A04/MF A01 
CSCl 17G 

A number of candidate computer generated cockpit displays 
of traffic information ICDTI) displays and display options were 
simulated statical!-, and were shown to 23 airline pilots who 
were asked to respond to more than 250 questions about them 
The pilots indicated that the amount and complexity of navigation 
information displayed should increase with altitude and map scale 
Terrain information siiould appear automatically if a pilot s own 
am 'aft deacends below the minimum safe altitude and should 
mclu vo only those obstruction within 2 000 ft or less Few pilots 
that weatnor information should be displayed on a CDTl but if 
it was it should be at pilot request only A chevron shaped 
symbol located so that the maionty of the map area was ahead 
was preferred The position altitude ground speed ground track, 
weight class and flightpath history of other aircraft should be 


N79-32227*# National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 
RESEARCH PLANNING CRITERIA FOR REGENERATIVE 
LIFE SUPPORT SYSTEMS APPLICABLE TO SPACE 
HABITATS elS 

Jack Spurlock (Georgia Inst of Technol I. William Cooper 
(Michigan State Umv I Paul Deal. Annua Harlan IPima Coll I. 
Marcus Karel (MITI Michael M odell (MIT). Paul Moe (Natl Agr 
Res Center). John Phillips lAnzona Umv ). David Putnam (Umpqua 
Res Co I. Philip Quattrone et al In its Space Resources and 
Space Settlements 1979 p 13-30 refs (For primary document 
see N79 32225 23 12) 

Avail NTIS MF A01 . SOD HC CSCL 228 

The second phase of analyses that ware conducted by the 
Life Support Systems Group of the 1977 NASA Ames Summer 
Study is described This phase of analyses included a preliminary 
review of relevant areas of technology that can contribute to 
the development of closed life support systems for space habitats 
the identification of research options in these areas of technol- 
ogy and the development of guidelines for an effective research 
program The "eas of technology that were studied included 
(Dnutntion diet a d food processing (2) higher plant agriculture 
(31 animal agriculture 41 waste conversion and resource recovery 
and 151 system stability and safety Results of these analyses 
including recommended research options and criteria for 
establishing research priorities among these many options are 
discussed G V. 


N7B 33201*1 National Aeronautics and Space Administration 

Ames Research Center Moffett Field Calif 

A REVIEW OF SOME HEAD UP DISPLAY FORMATS 

J M Naish INAS NRC) Oct 1979 Sip refs 

(NASA TP 1499 A 7708 HUD 41 Avail NTIS 

HC A04/MF A01 CSCl 01D 

Two alternate head up display devices (HUD) were compared 
for properties relevant to the accurate performance of concurrent 
tasks in icai flight conditions and in various flight modes The 
comparisons were made to find the disorientation resistance of 
the HUDs along with the tracking accuracy interference 
resistance fixation resistance and error resistance The use of 
displacement and flight path information for vertical control is 
discussed in terms of flight stability Several combinations of 
symbols and driving signals are described including a compensated 
control law which were used in simulated flight to deal with "5 

wind ahear A W H , 
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N7t-MM3*| Lockheed Missile* end Space Co Sunnyvale 
Calif 

VESTIBULAR FUNCTION RESEARCH IVFRI EXPERIMENT. 
PHASE B: DESIGN DEFINITION STUDY Final Report 

24 May 1978 307 p 
(Contract NAS2 97811 

(NASA CR 152207 LMSC t 626121) Avail NT'S 
HC A14/MF A01 CSCL 06S 

The Veatibulai Functions Research (VFR) Experiment was 
established to investigate the neurosensory and related physiologi 
cal processes believed to be associated with the space fl.ght 
nausea syndrome and to develop logical means lot its prediction 
prevention and treatment The VFR Protect consists ol ground 
and spacaflight espenmentation using fiogs as specimens The 
phase B Preliminary Design Study provided for the pielimmary 
design of the experiment hardware prep' otion of performance 
and hardware specification and a Phase C/0 development plan 
establishment of STS (Space Transportation Syitei.il interfaces 
and mission operations and the study of a variety of hardware 
experiment and mission options The study consist of three 
maio: tasks ID mission mode tradeoff 12) conceptual design 
and 13) preliminary design G Y 


N 79- 18880*1 GARO Inc Niles ill 

FOUR MAN RATED DUAL CATALYST SYSTEM FOR THE 
RECOVERY OF WATER FROM URINE Final Report 

P Budinmkas Nov 1978 46 p 
(Contract NAS2 97151 

(NASA CR 1622271 Avail NTIS HC A03/MF AOl CSCL 
06 K 

The catalytic system was integrated with a 4 man rated 
i-nne wick evaporator During operation unne vapor produced 
by the wick-evaporator was treatad in the catalytic system to 
remove ammonia and volatila hydrocarbons and water was 
recovered by condensation m a water cooled condenser The 
system operated completely automatically and required no manual 
ad|ustmants except periodic supply of urine and removal ot the 
recovered water Although the system was designed for treating 
0 325 kg urma per hour this rate could be achieved only with 
a fresh wick then gradually decreased as the wick became 
saturated with urine solids The average urine treatment rates 
achieved during each of tha three endurance tests were 0 137 
0 217. and 0 235 kg/hr The quality of the recovered water 
meets drinking wate> standards with the exception of a generally 
low pH G G 


NTS 17484*| Massachusetts Inst of Tech Cambridge 
MODELING HUMAN DECISION MAKING BEHAVIOR IN 
SUPERVISORY CONTROL c83 

M K Tulga and T B Sheridan In ns Proc 13»h Ann Conf 
on Manual Control 1977 p 199 209 refs I For primary document 
see N79 17475 08 51) 

(Grant NsG 2118) 

Avail NTIS HC A20/MF A01 CSCL 09B 

An optimal decision control model was developed which is 
based primarily on a dynamic programming algorithm which looks 
at all the available task possibilities charts an optmal traiectory, 
and commits itself to do the first step (i e follow the optimal 
traiectory during the next time period) and then iterates the 
calculation A Bayesian estimator was included which estimates 
the tasks which might occur in the immediate future and providas 
this information to the dynamic programming routine Pr* 
limmary trials comparing ’he human subtect s performance to 
that of the optimal model show a great similarity but indicate 
that the human skips certain movements which require quick 
change m strategy J M S 


N7B-174SS*# National Aeronautics and Space Administration 
Ames Research Cantor Moffett Field. Calif 
THE HUMAN AS A DETECTOR OF CHANGES IN VARIANCE 
AND BANDWIDTH eSX 

Ronwick E Curry and T Govindarai (III Umv . Urbane) In MIT 
Proc. 13th Ann Conf on Manual Control 1977 p 217-221 
refs (For primary document see NTS- 17476 OS-61) 

(Grant NGR 22 009 7331 

Avail NTIS HC A20/MF A01 CSCL 05J 

The detection of changes in random process variance and 
bandwidth was studied Psychophysical thresholds for thasa two 
parameters wars determined using an adaptive staircase technique 
for second order random processes at two nominal periods II 
and 3 seconds) and damping ratios (0 2 and 0 707) Thresholds 
for bandwidth changes were approximately 9% of nominal except 
for tha (3sec.0 2) process which yielded thresholds of 12% 
Varianca thresholds everaged 17% of nominal except for the 
(3sec.0 2) process in which they were 32% Detection times for 
suprathreshold changes in tha parameters may ba roughly 
described by the changes in RMS velocity of the process A 
more complex model is presented which consists of a Kalman 
filter designed for the nominal process using velocity as the 
input, and a modified Wald sequential test for changes in the 
varianca of the residual The model predictions agree moderate- 
ly wall with the experimental data Models using heuristics. * g 
level crossing counters wore also examined and are fo >nd to 
be descriptive but do not affoiu the unification of the Kalman 
filter/ sequential test model use rt for changes in mean J M S 


N7* 17497*4 Massachusetts Inst of Tech Cambridge 
A QUEUEING MODEL OF PILOT DECISION MAKING IN 
A MULTI TASK FLIGHT MANAGEMENT SITUATION cS3 

R S Walden and W B Rouse In ns Proc 1 3th Ann Conf 
on Manual Control 1977 p 222-236 refs (For primary document 
see N79 17475 08 51) 

(Grant NsG 2119) 

Avail NTIS HC A20/MF A01 CSCL 09B 

Allocation of decision making responsibility between pilot and 
computer is considered and a flight management task designed 
for the study of pilot computer interaction, is discussed A 
queueing theory mode) of pilot decision making in this multi-task 
control and monitoring situation is presented An experimental 
investigation of plot decision making and the resulting model 
parameters are discussed Author 


N7S-174SS*||I National Aeronautics and Space Administration 
Ames Research Center. Moffett Field Calif 
INTERRUPTED MONITORING OF A STOCHASTIC PROC- 
ESS c66 

Everett Pelmer In MIT Proc 13th Ann Conf on Manual 
Control 1977 p 237-244 refs (For primary document see 
N79 17475 08 51) 

Avail NTIS HC A20/MF A01 CSCL 12A 

Normative strategies are developed for tasks where the pilot 
must interrupt hts monitoring of a stochastic process m order to 
attend to other duties Results are given as to how characteristics 
of the stochastic process and the other tasks affect the optimal 
strategies The optimum strategy is also compared to the strategies 
used by subjects in a pilot experiment J M S 


NTS 1748S*4 Tufts Unnr Medford Mass 

AIR TRAFFIC CONTROL BY DISTRIBUTED MANAGEMENT 

IN A MLS ENVIRONMENT cC4 

J G Kreifeldt L Parkin and S Hail (San Jose State Umv ) In 
MIT Proc 13th Ann Conf on Manual Control 1977 p 246 257 
refs (For primary document see N79 17475 08 51) 

(Grant NsG 2156) 

Avail NTIS HC A20/MF A01 CSCL 1 7G 

The microwave landing systam IMIS) is a technically feasible 
means for increasing runway capacity since it could supporl 
curved approaches to a short final The shorter the final segment 
of the approach tha wide' the .maty of speed mixes possible 
so that theoretically capacity would ultimately be limited by 
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runway occupants lima only An axpenment contraatad air traffic 
control in a MLS anvironmant under a cantralnad form of 
managamant and undar diatnbutad managamant which wat 
aupportad by a 'raffrc situation display m each of the 3 piloted 
simulators Objective flight data, verbal communication and 
subjective responses were recorded on 1 8 trial runs lasting about 
20 mmutas each The results were in general agraement with 
previous distributed management research In particular, dr- 
tributed managamant permitted a smaller spread of intarcroasmg 
timas and both pilots and controllars perceived distributed 
management as the more ideal system in this task It is concluded 
from this and previous research that distributed management 
offers a viable alternative to centralised management with definite 
potential for dealing with dense traffic in a safe, orderly and 
expeditious manner LS 


N79 17801*f Tufts Umv . Medford. Mass Oept of Engineering 

Dtiign 

DEMON OUTLINE FOR A NEW MULTIMAN ATC SIMULA- 
TION FACILITY AT NA8A-AME8 RESEARCH CENTER 

eOS 

J G Kreifeldt and 0 Gallagher In MIT Proc 13th Ann Conf 
on Manual Control 1977 p 266 271 refs (For primary document 
see N79 17475 08 511 
(Grant NsG 21561 

Avail NTIS HC A20/MF A01 CSCL 14B 

A new and unique facility lor studying human factors aspects 
in aeronautics is being planned lor use in the Man Vehicle Systems 
Research Orvisron at the NASA Ames Research Canter This facility 
will replace the existing three cockpit single ground controller 
station and be expsndeble to include approximately seven cockpits 
and two ground controller stations Unlike the previous system, 
each cockpit will be mini computer centered and linked to a 
mam CPU to affect a distributed computation facility Each 
simulator will compute its own flight dynamic and flight path 
predictor Mechanical flight instruments in each cockpit will be 
locally supported and CRT cockpit displays of le g I traffic and 
or xNAV information will be centrally computed and distributed 
as a means of extending the existing computational and graphical 
rasources An outlma of the total design is presented which 
addresses the technical design options and research possibilities 
of this unique man-machine facility and which may also serve 
as a model lor other real time distributed simulation facilities 

LS 


N78 17808*1 SRI International Corp Menlo Park. Calif 

TWO MEASURES OF PERFORMANCE IN A PEG IN HOLE 
MANIPULATION TASK WITH FORCE FEEDBACK c83 

John W Hill In MIT Proc 13th Ann Conf on Manual Control 
1977 p 301 309 refs (For primary document see N79 17475 
08 511 

(Contract NAS2 8652) 

Avail NTIS MC A20/MF A01 CSCL 05J 

The results are described from two manipulators on a 
peg-in hole task which is part of a continued effort to develop 
models for humen performance with remote manipulators Task 
difficulty is varied by chengmg the diameter of the peg to be 
inserted in a 50 mm diameter hole An automatic measuring 
system records the distance between the tool being held by the 
manipulator and the receptacle into which it is to be inserted 
The data from repeated insertions are processed by computer 
to determine task times accumulated distances and traiectories 
Experiments with both the MA 1 1 cable connected master slave 
manipulator common to hot cell work and the MA 23 servo 
controlled manipulator Iwrth and without force feedback) a>e 
described Comparison of these results with previous results of 
the Ames Manipulator shows that force feedback provides a 
consistent advantage L S 


N79 17819*1 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

SPEECH AS A PILOT INPUT MEDIUM c84 

R P Plummer (Utah Unnr I and C R Cole' In MIT Proc 


13th Ann Conf on Manual Control 1977 p 460-462 refs 
(For primary document see N79- 17476 08-61) 

(Grant NGR 46 003 108) 

Avail NTIS HC A20/MF A01 CSCL OSH 

The speech recognition system under development is a 
trainable pattern clessifiei based on a maximum likelihood 
technique An ad|us!able uncertainty threshold allows the refection 
of borderline cases for which tha probability of misclessificetKxi 
is high The syntax of the command language spoken may be 
used as an aid to recognition, and the system adapts to changes 
in pronunciation if feedback from the user is available Words 
must be separated by 25 second gaps The system runs in real 
time on a mini -computer (PDP 1 1 / 1 0) and was tasted on 1 20.000 
speech samples from 10- and 100- word vocabularies Tha results 
of these tests were 99 9% correct recognition for a vocabulary 
consisting of tha ten digits, and 99 6% recognition for a 100- word 
vocabulary of flight commands, with a 5% refaction rata in each 
case With no refection, the recognition accuracies for the same 
vocabularies ware 99 5% and 98 (% respectively L S 


N7S 21093*1 Massachusetts Inst of Tech . Cambridge Lab 
for Information and Decision Systems 

MMULATION EVALUATION OF COMBINED 40 RNAV ANO 
AIRBORNE TRAFFIC MTUATION DISPLAYS ANO PRO 
CtDUREb APPLIED TO TERMINAL AERIAL MANEUVERS 
Semi-Mwual Progress Report. 1 Sap. 1S7S - 1 Mar. 1978 

Michael Athens and Mark E Connelly 1 Mar 1979 44 p 
(Grant NsG 2180) 

(NASA-CR- 1584741 Avail NTIS HC A03/MF A01 CSCL 
17G 

Simulation scenarios were developed in which subject pilots 
must simultaneously follow a 30 terminal airspace structure and 
arrive at fixed waypoints within the structure precisely at 
pre scheduled times m the presence of a full 'ange of wind 
conditions aloft, and monitor nearby traffic on an airborne traffic 
situation display, especially during merging and spacing operations 
and detect blunders and resolve conflicts in a safe mannei 
Open-loop simulator lasts of the single-stage 40 RNAV 
algorithm indicate that a descending pilot can comply quite closely 
with an assigned time of arrival at a 30 waypoint simply by 
tracking a pre calculated speed profile Initial experiments show 
that tha aircraft arrives at the 30 waypoint within a law seconds 
of the anticipated time The presence of headwinds or tailwinds 
does not affect the arrival time error as long as the wind is 
accurately modeled in the descent algorithm Results all but 
querent ee that a 5 second standard deviation in arrival time 
error can be realised in closed loop descents at vary moderate 
pilot workload levels A R H 


N79 26704*# Florida Agricultural and Mechanical Univ 
Tallahassee School of Pharmacy 

MICROBIAL TRANSFORMATION OF NUCLEOSIDES Final 
Report 

S S Lamb* 1979 17 p 
iG-ant NsG 2103) 

INASA CR 1586961 Avail NTIS HC A02/MF A01 CSCL 
06C 

A study involving the use ol coulter countei in studying the 
effects of neomycin on E roll S aureus and A aerogenes was 
completed The purpose of this was to establish proper technique 
for enumeration of cells per ml It was found that inhibitory 
effects on growth ol E coli and A aerogenes both gram negatrve 
organisms were directly related to the concentration of neomycin 
used However m cose S aureus a gram positive organism a 
decreased inhibition was noted at higher concentrations A paper 
entitled Use o' Coulter Counter in Studying Effect of Drugs on 
Cells in Culture 1 Effects of Neomycin on E coh S aureus 
and A aerogenes is attached in the appendix Laboratory 
procedures were also established to study the effects of nucleoside 
antibiotic cordycepin on He La cell grown in suspension 
cultures G Y 
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N7I 211)1*1 Lil* Systems Inc Cleveland Ohio 

TECHNOLOGY ADVANCEMENT OF THE ELECTROCHEMI 
CAL COE CONCENTRATING PROCESS Final Report. Fab 

1S7B Mat 1S7S 

F H Schubert. D 8 Happnar T M HaHick and R R Woods 
May 1979 125 p refs 
(Contract NAS2 88861 

INASA CR 152250 LSI-ER 258 7) Avail NTIS 

HC A06/MF A01 CSCL 070 

Two multicall liquid-cooled. advancad electrochemical 
depolarized carbon diomda concantrator mod u I at wara fabric atad 
Tha call* utilnad advancad lightweight platad anoda currant 
collactora. mtarnal liquid cooling and hghtwaight call framaa Both 
wara dangnad to maat tha carbon diomda ramoval raquiramanti 
of one person la 1 0 kg/d (2 2 Ib/d) MMM 


N79 28880' » Maaaachuaatta 'nat of Tach Cambndga Oapt 
of Nutrition and Food Science 

MAXIMIZING STORAGE STABILITY OF FOODS TO BE 
USED FOR R53UPPLV IN A CONTROLLED ECOLOGICAL 
LIFE SUPPLY SYSTEM EVALUATION OF RESEARCH 

M Karel I iaguy R Villota and H D Haidelbaugh Jul 1979 
187 p rata 
(Grant NaG 23341 

INASA CR 1588461 Avail NTIS HC A09/MF A01 CSCL 
06 H 

The t’ate of the art ai'd research needs of atorage ataoility 
of dehydrated foods were evaluated A critical liteiature review 
ta alao included RES 


N79 28883* • Life Systems Inc Cleveland Ohio 

TECHNOLOGY ADVANCEMENT OF AN OXYGEN GENERA 
TION SUBSYSTEM Final Report 

M K Lee K A Burke F H Schubert and R A Wynveen 
May 1979 78 p refs 
(Contract NAS2 97951 

INASA CR 152257 LSI ER 336 41 Avail NTIS 

HC A05/MF A01 CSCL 06K 

An oaygen generation subsystem based on water electrolysis 
was developed and tested to further advance tha concept and 
technology of the spacecraft an revitalisation system Emphasis 
was placed on demonstrating the subsystem integration concept 
and hardware maturity at a subsystem level The integration 
concept of the air revitalisation system was found to be feasible 
Hardware and technology o< the oxygen generation subsystem 
was demonstrated to be close to the preprototype level Continued 
development of the oxygen generation technology is re- 
commended to further reduce the total weight penalties of the 
oxygen generation subsystem through optimisation RES 


N79 29794*| Ufa Systems Inc Cleveland Ohio 

ELECTROCHEMICALLV RE0ENERA9LE CARBON OIOXIDE 
ABSORBER Final Report 

R R Moods R 0 Marshall F H Schubert and D B Heppner 
Aug 1979 63 p refs 
(Contract NAS2 86661 

(NASA CR 152099 LSI ER 290 31 Avail NTIS 

HC A04/MF A01 CSCL 06K 

Preliminary designs were generated for two electrochemically 
regeuerable carbon dioxide absorber concepts Initially an 
electrochemically regenerate absorption bed concept was 
designed This concept incorporated the required electrochemical 
regeneration components in the absorber design permitting the 
absorbent to be regenerated within the absorption bed This 
hardware was identified as the electrochemical absorbei hardware 
The second hardware concept separated the functional compo 
nents of the regeneration and absorption process This design 
approach minimiied the extravehicular activity component volume 
by eliminating regeneration hardware components within the 
absorber The electrochemical absorber hardware was extensively 
characterized for maio> operating parameters such as inlet carbon 
dioxide partial pressuie process an flow rate operational pressure 
inlet relative humidity regeneration current density and absorp 
tion/ regeneration cycle endurance testing R E 'i 


N79 USB 1*# San Jose State Univ Foundation Calif 

THE ROLE OF COGNITIVE SWITCHING IN HEAD UP 
DISPLAYS 

Edith Fischer May 1979 49 p refs 
(Grant NsG 22691 

(NASA CR 3137. A-7776. HUD 5) Avail NTIS 

HC A03/MF A01 CSCL 01 D 

The pilot s ability to accurately extract information from 
either one or both of two superimposed sources of information 
was determined Static aenal color 35 mm slides of external 
runway environments and slides of corresponding static head up 
display (HUDI symbology were used as the sources A three 
channel tachistoecope was utilized to show either the HUD 
alone the scene alone or the two slides suoenmposed Cognitive 
performance of the pilots was assessed by determining tha 
percentage of correct answers given to two HUD related questions 
two scene related questions or one HUD and one scene related 
question »WH 


X79 10127*# Nsval An Development Center Warminster Pa 

PROCEEDINGS VOICE TECHNOLOGY FOR INTERACTIVE 
REALTIME COMMAND CONTROL SYSTEMS 

APPLICATION 

Robert Breaux ed Mika Curran ad and Edward M Huff ad 
1977 355 p refs Symp Workshop held at Moffett Field 

Calif 6 8 Dec 1977 Prepared in cooperation with NASA 
Ames Res Center and Naval Training Equipment Canter Orlando 
Fla 

(NASA CR 1522831 Avail Commander Mike G- ran PhD 
IUSNI Superintendent Human Factors Eng Div 16021 Aircraft 
and Crew Systems Technol Directorate Naval Air Develop 
Center Warminster Pa 18974 Unclassified report 

NOTICE Available to U S Government Agencies 

Speech understanding among reseerchers and managers 
current developments in voice technology and an exchange of 
information concerning govetnmeni voice technology efforts are 
discussed For individual titles see X79 10128 through X79 
10144 


X79 10135*41 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

AUTOMATIC SPEECH RECOGNITION RESEARCH AT 
NASA AMES RESEARCH CENTER 

Clayton R Colei Robert R Plummer (Utah Univ I Edward M 
Huff and Myron H Hitchcock (Computer Sci Corp Mountain 
View Calif I In Naval An Develop Center Proc Voice Technol 
for Interactive Real Time Command/ Control Systems Appl 1977 
p 143 170 rets IFor primary document see X79 10127Cet 321 
Avail Commander Mike Curran Ph D IUSNI Superintendent 
Human Factors Eng Technol Directorate Naval Air Develop 
Center Warminster Pa 18974 Unclassified report 

NO'iCE Available to U S Government Agencies 

A tramabie acoustic pai<em recognizer manufactured by Scope 
Electronics is presented The voice command system VCS encodes 
speech by sampling 16 bandpass filters with center frequencies 
in the range from 200 to 5000 Hz Variations in speaking rate 
are compensated for by a compression algorithm that subdivides 
each utterance into eight subintervals in such a way that the 
amount of spectral change within each subinterval is the same 
T he recorded filter values within each subinterval are then reduced 
to a 15 bit representation giving a 120 bit encoding lor each 
utterance The VCS incorporates a simple recognition algorithm 
that jtihzes five training samples of each word in a vocabulary 
of up to 24 words The recognition rate of approximately 
85 percent correct for untrained speakers and 94 percent correct 
for trained speakers was not considered adequate for flight systems 
use Therefore tire built in recognition algorithm was disabled 
and the VCS was modified to transmit 120 bit encodings to an 
external computer for recognition M M M 
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JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A 79 10425 * Coupling of aspartate and ter me transport to 

the tranimembrane electrochemical gradiant for sodium ioni m 
Halobactorium halobium Translocation stoichiometries and appar 
ant cooperativity J K lany (NASA. A mat Research Cantar. 
Extraterrestrial Biology Oiv , Moffett Field Calif.) Biochemistry, 
vol. 17, no 15, 1978, p 3«11 3018 42 raf» 


A79 10608 * In-vivo bona ttram tafamatry in monk ay « /M. 

namattnna/ 0 R Young. W H Howard (NASA, A met Research 
Cantar. Moffatt Fiald. Calif ), and 0 Orna (Wayne Stata Univartity, 
Oatroit. Mich ). ASMt Transactions. Journal of Biomechanical 
Engineering, vol 99. Mav 1977, p 104 109 10 refs. 

A new method for collecting in-vivo bona (train data in 
monkeys has been developed and lasted The method includes a 
system which consists of a new design o( implantable strain 
transducer and its companion telemetry package The transducer fits 
into a hole drilled in a monkey tibia and is threaded for subsequent 
bone ingrowth The transducers and telemetry package are bin com 
patible tor over 503 days The tekmetry package uses Pulsa Interval 
Ratio Modulation (PIRMI to transmit strain information to receiving 
equipment located outside the animal housing cage (Author) 


A7H1224 * Biological specimen holding facilities for 

Specelab experiments J K Jackson. M M Yakut. G L. Murphy 

(McDonnell Douglas Astronautics Co Huntington Beach Calif ), 
and W Betty (NASA Ames Retaarch Canter. Moffett Field, Calif I 
International Astronautical Federation International Attronautical 
Congress 29th. Dubrovnik Yugoslavia. Oct I 8 19/8 Paper 78 56 
15 p IMDAC WD 2057 1 

The paper describes the design, development, integration, and 
testing of two prototype holding facilities 11) a unit housing 36 
laboratory rats in individual cages, and (21 a unit housing one 
unrestrained 14 kg rhesus monkey Both units aie environmentally 
controlled enclosures complete with *ood Mratei, and waste 
collection equipment Timer controlled fluorescent lights in both 
units permit automatic day night cycling Both units are designed to 
be compatible with Specelab interfaces and to be operated by NASA 
payload specialists 6 J 


A79 1 1 309 * Organic chemistry rn space R D Johnson 

(NASA Ames Research Center, Biosystems Div, Moffett Field, 
Calif I Chemistry, vol 50 Oct 1977, p 17 22 10 refs. 

Organic cosmochemistry , organic materials m space exploration, 
and biochemistry o* men in space are briefly surveyed A model of 
Jupiter's atmosphere is considered, and the search for organic 
molecules in the solar system and m interstellar space is discussed 
Materials and analytical techniques relevant to (Pace exploration are 
indicated and 'he blood and urme analytes performed on Skylab are 
described M L 


A79-11947 * Comparison of circadian rhythms in male and 

female humans. C M Wnget C W DeRoth a J Vem.kos Danell'S 
(NASA Ames Research Center. Biomedical Research Div , Moffett 
Field. Cal'f ) W S Rosenblatt and N W Hethenngton (NASA 
Ames Retee'Ch Center. Biomedical Research Div Moffett Field 
Genet'con. Walnut Creek Cal'f .) taking and Sleeping, vol 1.1977, 
p 359 363 9 refs 

Heart lett iHR) and racial temperature IRT) data were obtained 
from 12 female and 27 male subjects The subjects were housed m a 
facility where the environment was controlled Human male and 
female RT and HR exhibit a circadian rhythm with an excursion of 


about 12 C and 30 beatt/mm, respectively. The acrophases. 
amplitudes, and level crossings are only slightly different between the 
sexes The male HR and RT circadian wave forms are more steble 
than those of the females However, the actual RT and HR of males 
were always lower than that of females at all time points around the 
clock The HR during sleep in female*, it 15 per cent below the daily 
mean heart rate and m males, 22 per cent (Author I 


A 79 11948 * Compenson of hormone and electrolyte cir- 

cadian rhythms in male and female humans J Vernikov Dentil's. C 
M Wmget. A E Goodwin, and T Reilly (NASA. Ames Research 
Center Biomedical Research D>v . Moffett Field. Cat>f j Waking and 
Sleeping, vol 1, 1977, p 365 368 16 refs 

Circadian rhythm characteristics in healthy male and female 
humans were studied at 4 hour intervals for urine volume, cortisol 
5 hydroxyrndoleacetic acid (5HIAAI. Na. K. Na/K ratios in the 
unne, as well as plasma cortisol While plasma and urinary cortisol 
rhythms were very similar in both -.exes, the described rhythms in 
urine volume, electrolyte, and 5 HIAA excretion differ fo' the two 
sexes The results suggest that sex differences exist in the circadian 
Patterns of important hormone and metabolic functions and that the 
internal synchrony of circadian rhythms differs for the two sexes 
The retults seem to indicate that the rhythmical secretion of cortisol 
does not account for the pattern of Na and K excretion M l 


A7T 11950 * Characteruation of a novel extremely alkalo 

phi ic bacterium K A Souia and P H Deal (NASA Ames Research 
Center Biological Adaptation Branch. Moffett Field. Calif.) Journal 
of 'eneral Microbiology . v ol 101, 1977, p 103 109 20 reft 

A new alkalophilic bacterium, isolated from a natural spring of 
high pH it characterized It is a Gram positive, non sporulatmg. 
motile rod requiring aerobic and alkaline conditions for growth .he 
characteristics of this organism resemble those o* the roryneform 
group of bacteria however, there are no accepted genera within this 
group with which this organism can be closely matched Therefore, a 
new genus may be warranted I Author I 


A 79 12123 * A study of axonal degene.atron in the optic 

nerves of aging mice J E Johnson. Jr 0 E Pblpott. and J Miquel 
(NASA Ames Research Center. Biomedical Research Div . Moffett 
Field. Calif) Age. v ol 1 Api 1978 p 50 55 38 refs 

The optic nerves of C57BL 6J mice ranging from 3 to 30 
months were examined by electron microscopy At all ages invest' 
gated, optic nerve axons contained enlarged mitochondria with 
abnormal enttae With increasing age a large number of necrotic 
axons were observed and were m the piocess of being phegoevti/ed 
The abnormal mitochondria may represent preliminary changes that 
eventue 1 / lead to necrosis of the axon (Author I 


A 79 12400 * In vivo response of ornithine o loxylase 

activity to growth hormone as demonstrated by oxidation of 
L ornithine- 1/C- 14/ in hypophysectomi/ed rats 0 D Feller. E 0 
Neville, and S Ellis (NASA. Ames Research Center. Moffett Field. 
Calif.) Physiological Chemistry and Physics vol 9 no 1 1977 p 
55 61 6 reft 


A79 12474 * Effects of fenfluram-ne administration on 

activity of the pituitary adrenal svstem in the rat J P Hwybach and 
J Vermkos Denellis (NASA. Ames Research Center Biomedical 
Rrseeich Div Moffett Field. Calif I Western Pharmacology Society 
Proceethngs. vol 71. 1976 p 19 75 6 refs 


104 


A79 12475 * Temperature dependent morphological 

change* in immlxion ol Bacillus steerother mophilu* C A Halver 

ton. A F Essat (California State University. Fullerton, Calil I. and 
K A Sou;* (NASA. A met Research Center, Moffett Field. Calil I. 
Journal of Supremo lac uler Structure vol 8. 1978 p 129 138 27 
ra*» Retearch tuppotted bv the Retearch Corp . Grant No NA2 
OR253 601 


A79 12509 * Obtcrvational program option* an . lyitam 

requirements for the taarch for extraterrestrial intelligence T I /. J 

Billrngham, J H Wolfe (NASA Amn Research Center loffett 
Field. Calif I, R E Edelton. S Gulkit (California Instils te of 
Technology. Jet Propulsion Laboratory. Pasadena. Calif 1. and S. 3 
Sad n INASA. Washington l) C I In Lite tcience* and space 
retearch XVI Proceed igt of the Open Meeting* of the Working 
Group on Space B ogv. Tel Aviv. Iirael. June 7 48. 1977 
IA79 1 2508 02 511 Oxford. Peigamon Pratt, Ltd, 1978 p 17 30 
23 reft 

The pottibilitv that intelligent life may be Widespread in the 
univert* it now being mveitigated A formula for ettimating the 
number of coexisting communicative civilization* ha* been developed 
by Drake A good wav of conducting a search for extraterrestrial 
intelligence (SETI) is to examine the microwave window of the 
electromagnetic spectrum for narrow band tignalt which *uch civili 
ration* may be transmitting Two specific search strategies are 
described Both employ existing antennas equipped with sophisti 
cated multichannel spectrum amlyrert and pattern recognition 
device* The Arne* Research Center proposal is a high tensitivity, 
high resolution search of nearby promising star* and selected sky 
areas in the water hole' (1400 1727 MH/I The Jet Propulsion 
Laboratory proposal is for a survey of most of thv sky over a 
significant portion of the tree space microwave window al lowe* 
sensitivities and i»solu*ions The approaches a'* complementary and 
both are be ng pursued The consummation of these programs could 
achieve one of the most profound discoveries in the history of 
human civili/abon. or al least will show the way to futu’e efforts 

(Author) 


A79 12511 * Planetary protection guidelines for Outer 

Planet mission* P StabrS » lExotech Research a id An*'v* s Inc 
Gaithersburg Mil I and D L DeVincenc INASA Ames Research 
Centei Moffett Field Calif I In L fe sciences and space reseaich 
XVI Proceedings o* the Open Meetings of the Working G'ouP on 
Space Biology Tel Aviv Ivaei June 7 18 1977 I A 79 1 2508 02 51 1 
Oxford Per gamon P'es* Ltd 1978 p 39 44 8 refs 

Facilities techniques and operational procedures used to 
implement Planetary Protection |PP| requirements for tne Viking 
Protect are reviewed m order to better define the COSPAR resolution 
which proposes that Outer Pianet spacecraft be assembled using 
Viking like clean room technology It is concluded that for such 
mission* PP requirement* can be met by adopting V king clean room 
standards peisonne 1 and opeiebon procedures and bv establishing 
PP as an official entity n piotect management (Author) 


A79 12552 * * Water electrolysrs system H2 and 07 genera 

Iron F H Schubert. M K Lee H J Davenport ( Life System* Inc. 
Cleveland Ohiol and P D Quatt'one (NASA. Ames Research 
Center Moffett Field. Calif I American Society of Mechanical 
Engineers Inlertnciely Conference on Environmental Syttemt San 
Drngu Cali f. July 10 7 J 19/8 Patter 78tNAi3 12 p II rets 
Members $1 50 non members S3 00 

An oxygen generation system design tsased on the static teed 
water electrolysis concept is described The system is designed to 
generate 4 20 kg d at oxygen to *et>*ty tne metjoolic needs ot a 
threr person crew to compensate tor spacecraft leakage and to 
(eovide the oxygen required by the electrochemical depolari/ed CO 2 
Concentrator The system has a t*«ed hardware weight o* 75 kg. 
occupies a volume of 0 1 1 CJ m. and requires only I I kw of 
electrical power The static teed electrolysis concept * discussed and 


experimental data on the high performance electrode are presented 

M L 


A79 12559 * Animal life support transporters for Shuttle/ 

Specelab W E Berry INASA. Ames Research Center Moffett Field. 
Calif l and S R Hunt (Geneiel Electric Co . Philadelphia P* I 
American Snnely of Mechanical Engineers. Iniertociely Conference 
on environment* Syttemt. San Diego Calif . July 10 13. 1976. 
Paper 78 EA /At 0 8 p Members SI 50. nonmembers S3 00 

Twn transporter devices have been developed by the NASA 
Ames Researrh Center, primarily tor the purpose of stowing small 
veitebrates and primates in the mid deck avionics bay of the Shuttle 
doling launch and reentry These animals will be used in Life 
Science Spacelab experiments Stowage m the mid deck area will 
reduce animal exposure to the high noise levels existing in Spacelab 
during launch fu’thei the possible exposure of the animals to high 
tempeiature* in Sparelah during re entry and post landing will be 
eliminated The transpo'fers will provide experimenters more timely 
access to then animals durir.q experiment critical, pre ajnch and 
posl landing periods Rechargeable batteries irs the transporters will 
provde lite support system function* for the animals during periods 
of transfer and during mission phase-. >n which power ■* temporarily 
unavailable The transporters have bee • successfully designed, tatv 
cated and tested Integrated testinq o' the transporters was 
performed m the Space Missir i Development III ISMD lilt Simula 
lion at the NASA Johnson Space Center (Au'.iorl 


A79 12574 * Vestibular Function Research aboard Space 

lab R W Mah and N G Daunton (NASA Ames Research Center 
Life Sciences Directorate Moffett Field Calif I America.! Society ot 
Mechanical t ngineert Iniertociely Conference on environmental 
Syttemt San Diego Calif July 10 13. i978. Paper 78 tHAt 2S Bp 
Memhei* SI 50 nonmamher* S3 00 

NASA is planning to peitorm a senes of Vestibular Function 
Reseaich (VFRI investigations on .he eailv STS missions to 
investigate those rteurosensorv and leljted physiological processes 
believed to tie associated With the spare ‘light nausea syndrome The 
first flight is scheduled to> the 1981 Ssrareiab III Mission n which 
tool troy specimens, mounted on a trog tilting centrifuge device will 
be subletted to penodic acceleiabon stimuli and periods ot artificial 
yiavdy The vesnbulai nerve tiring respons'-s of each bjg specimen 
will lie monitored through implanted neutral bouyanev micro 
electrodes and transmitted lo lh.- giound lor quick analysis dumtq 
the Ingot The expei it irritation w<M trr directed at investigating 111 
adapiabon to we qhtlessnest 12) lesponsr to acceleration stimuli 131 
response to eibhC'e! giavty (in a weightlessness environment! and 
I4| leedjptatmn to earth * giavty upon return (Author I 


A79 12584 * a Support tyitem considerations tor STS bw 

logical investigations G H Bowman (T ethnology Inc Mountain 
View, Cab* I and P D Sebcste (NASA Ames Research Cantei 
Biosystems Div Moffett F wld, Cal'* I Amem an Society of Mec hen 
teal fngmeert Iniertociely Conference on enuronmental Syttemt 
San Diego Calif July 10 13 1978 Patter 79 t \A* 37 6p 1 1 refs 
Members $150 nonmamher * $3 00 # 

Equipment lequned for Space Transportation System biological 
experiments is considered and envronme»t*l lactors and mwat onal 
constraints affecling the priform ance of experiments are examined 
Specimen housing is discussed problems associated with telemetiy 
procedure* are characier i/ert and attention is directed to the 
problem* ot handling haraidous I xa tines ladiuisolupe* and rhemi 
cals M L 


e«79 12587 * Instrumanfjbon for controlling and mom 

tonng environmental control and life support systems P > V i J 


R. Gyorki. and R A Wynveen (Life Systems. Inc . Cleveland, Ohiol. 
American Society of Mechanical Engineer s Intersociety Conference 
on Environmental Systems. San Diego Calif . July ID 13. 1978. 
Paper 78-ENAs 40 14 p 14 refs. Membeis, si 50. nonmembeis, 
S3 00 Contracts No NAS2 9251 No NAS2 8666 No NAS9 
15218 No NASA 15267. Grant No DAM01 7 76C 6063 

Advanced 'nstrur »ntation concepts for improving performance 
of manned sprcecra 1 '. Environmental Control and Life Support 
Systems (EC LSS) have been developed at Life Systems. Inc The 
difference in specific EC LSS instrumentation requirements and 
hardware during the transition from exploratory development to 
flight production stages are discussed Details of prior control and 
monitor instrumentation designs are reviewed and an advanced 
design presented The latter features a minicomputer based approach 
having the flexibility to meet process hardware test programs and the 
capability to be refined to include the control dynamics and fault 
diagnostics needed in future flight systems where long duration 
reliable operation requires in-flight hardware maintenance The 
emphas s is on iowei EC LSS hardware life cycle costs by simplicity 
in instrumentation and using it to save crew time during flight 
operation (Author I 


A 79- 12869 * Studies on the erythron and the ferrokmetre 

responses in beagles adapted to hvpergrxvity D A Beckman J W 
Evans (California. 'Jmvjrsity Davis C^j'f and J Oyama (NASA. 
Ames Research Center, Biomedical Research D v Moffett Field 
California University, Davis, Calif I Aviation. Space and Environ 
mental Medicine, vol 49. Nov 1978 p 1331 1336 23 refs Grant 
No NCA2 OR 180 505 

Red cell survival, ferrokmet'cs. and hematologic parameters 
were investigated in beagle dogs exposed to chronic hypergravity (2 6 
Gxl Ineffective erythroDoies'5. red cell mass, plasma volume, and 
Cr-51 -elution were significantly increased maxim jm Fe 59 ncorpo 
ration was decreased. and there was no change in the mean 
erythrocyte Me span following autologous infection of Cr 51 labeled 
red cells and Fe-59 '»heled transferrin Red cell count. F(cells). total 
body hemoglobin (Hbl. susceptabihty to osmotic lysis, andd'Heren 
tial reticulocyte count were increased White blood cell count 
venous blood ^Hb mean cell volume, mean cell Hb, mean cell Hb 
concentration, and serum iron were decrea»ed No changes were 
observed *or body mass, ,ng Fe per g Hb. iron binding capacity 
percent saturation of iron carrying capacity, or the electrophoretic 
mobility of purified Hb This study indicated that chronic exposure 
to hypergranty induced changes in red cell site, volume, total mass, 
and membrane permeability (Authorl 


A79 13219 ' Coordinated crew performance in commercial 

aircraft ope ations M R Murphy (NASA Ames Research Center. 
Moffett Fielv. CaM I In Human Factors Society. Annual Meeting, 
21st. San Francisco. Calif Octobei 17 20. 1977. Proceedings 
(A79 13181 03 541 Santa Monica. Calif , Human Factors Society. 
Inc .1977. p. 416 420 22 refs 

A specific methodology is proposed lor an improved system of 
coding and analyzing crew member interaction The complexity and 
lack of precision of many crew and task vaiisoles suggest the 
usefulness of .uzzy linguistic techniques lot modeling and computer 
simulation of the ciew perform ince process Other research method 
ologies and concepts that ' eve promise for increasing the effective 
ness of research on crew penoimance are identified B J 


A79 13349 * A r'ructure suitable for implementing digital 

filters with poles near z • *1 A I Abu El Haga. K Shenoi. and A 
M. Peterson (Stanford Uni versify . Stanford, Calif. I In NTC 77. 
National Telecommunications Conference. Los Angeles, Cam'., 
December 57. 1977, Conference Record. Volume 2 (• ’ '3301 03- 

321 New York, Institute of Electrical and Electronics jirvers, Inc. 
1977, p. 29 5 1 to 29:6-7. 17 refs Grants No NGLGS-O^-OH No 
NsG 2121. No NCA2-OR745 614. Contract No N00014 75-C 0601 


Errors limiting the application of recursive digital filters which 
have poles near z ■ -*1 are considered, and a filte. structure for pole 
locations dose to z • +1 is proposed. The filter structure, based on 
digital incremental computers, has low sensitivity and good error 
characteristics for pole locations near z ■ +1. Expressions for the 
roundoff error are derived, and errors associated with the proposed 
structure and a conventional structure are compared. A design 
procedure is suggested for implementing the new filter structure 
when the transfer function is given. Simulation results are presented. 

ML. 


A79 17657 * * Spacelab mission development tests B P. 

Dalton (NASA. Ames Research Center, Moffett Field. Cald.1. In 
Aerospace Testing Seminar. 4th. Los Angeles. Calif. March 2. 3. 
1978. Proceedings. (A79 17651 05 12) Mt Prospect. III., Institute of 
Environmental Sciences, 1978. p 43-49. Discussion, p 50. 

The paper describes Spacelab Mission Development Test III 
(SMD III) whose principal scientific obiective was to demonstrate the 
feasibility of conducting biological research in the Life Sciences 
Spacelab The test also provided an oppoitumty to try out several 
items of Common Operational Research Equipment (CORE) hard 
ware being developed for operational use in Shuttle/Spacelab. such as 
rodent and primate handling, transportation units, and a zero-g' 
surgical bench. Operational concepts planned for Spacelab were 
subiected to evaluation, including animal handling procedures, 
animal logistics, crew selection d training, and a remote ground 
station concept It is noted that all the obiectives originally proposed 
for SMD III were accomplished. B J 


A79- 18598 * Stereochemistry of amino acids in surface 

samples of a marine sediment G E Poilock (NASA. Ames Research 
Center. Moffett Field, Calif.l and K A Kvenvolden (U S. Geological 
Survey. Menlo Park. Calif.). Geoch mica et Cosmochlmica Acta vol 
42. Dec 1978. p. 1903 1905 12 refs. 

In two surface samples of marine sediment, the percentages of 
D alanine and D aspartic acid are significantly h.ghe- tha* the other 
0 amino acids and are similar to the range found in soils. The 
percentage of D-glutamic acid is also highei than the other ammo 
acids but less than D alanine and D aspartic acid. These D ammo 
acids may come mair'y from bacteria (Author) 


A79 19449 * Identification of a tnpeptidvl aminopeptidase 

m the anterior pituitary gland - Effect on the chemical and biological 
properties of rat and bovine growth hormones T. W. Ooebber, A, R 
Divor, and S. Ell,s (NASA. Ames Research Center. Biomedical 
Research Div . Moffett Field. Calif.l. Endocrinology, vol 103. no 5. 
1978. p 1794 1 804 21 refs. 


A79 20016 ’ « Experimental evaluation of a wind shear alert 

and energy m.nagement display K F Kraiss ( Forschunosinstitut fur 
Anthropotechmk Meckenheim, West Germany) and D. L. Baty 
(NASA Ames Research Center. Moffett Field. Calif ). Deutsche 
Gesellschaft fur Luft und Raumfahrt and Hermann Oberrh 
Gesellschaft. Deutscher Luft- und Raumfahrtkongress, Darmstadt, 
West Germany. Sept 19 23. 1978. DGLP Paper 78 153 29 p. 5 refs 
A method is proposed for onboard measurement and display of 
specific wiridsnear and energy management cata derived from an air 
data computer An open-loop simulation study is described which 
was carried out to verify the feas bility of this display concept, and 
whose results were used as a basis to develop the respective cockpit 
ins’rumentetion. The task was to fly a three-degree landing approach 
under various shear conditions with and without specific information 
on the shear Improved performance due to augmented cockpit 
infoimaiion was observed Critical shears with increasing tailwinds 
oould be handled more consistently and with less deviation from the 
glide path. V P 
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A79 70264 * HCN A plausihl" source of punnet, pynmi 

dirws and amino acids on the primitive earth J P Fen it. P C Jothi. 
E H E del ton (Rensselaer Polytechnic Institute, Tioy. N YJ, and J 
G. Lawless (NASA A met Research Center Molten Field. Cal it I 
Journal of Moiarular Evolution vol It, Oct 8. 1978 p 293 3H 69 
rett NSF Grantt Nn CHE 76 1 1000 No MPS 73 04352 Giant No 
NCR 30018 148 

Dilute (0 1 VI tolutiont ot HCN condense to ohqomrrs a< t'H 
9.2. and hydrolysis ot these oligomers yields 4.6 
dihydioxypytumdine. oiotic acid. 6hydioxyuracil adenine. 4 
ammormidazole 6carboxamide. and amino acids It is suggested that 
the three mam classes ot nitrogen-containing biomolecules punnet 
pyrimidines and ammo acids may have originated horn HCN on the 
primitive earth It it also suggested that the presence ot orotic acid 
and 4 ammoimidaxcle Scaiboxamide might indicate 'hat con tern 
pointy biosynthetic pathways lot nucleotides evolved horn the 
compounds released on hydrolysis ot HCN oligomers M L 


A 79 21260 * Developing closed hte support systems lor 

large space habitats J M Phillips. A D Harlan, and K C Kiumhar 
(An tone. Unveisitv Tucson. An/ I American Aitronau hca/ So 
crefy. Annnersary Con tarancr 25 th Houston To Oct . >Nov 2. 
1978. Paper 78 14 5 34 p 59 rets Grant No NsG 2309 

In anticipation ot possible laigescale long-duration space 
missions which may be conducted in the tutum NASA has begun to 
investigate the research and technology development requirements to 
create litr support systems tor large space habitats An analysis 
suggest* s feasibility ot a regeneration ot food m missions which 
exceci i our years duration Regeneration ot food in space may be 
lustitied tor missions ot shorter duration when large crews must be 
supported at remote sites such as lunar bases and space manulac 
luring facilities. It is thought that biological components consisting 
principally ot traditional crop and livestoc' <uecies will prove to be 
the most acceptable means ot dosing the food cycle A description is 
presented of the prelimmaiv results ot a study of potential biological 
components tor large space habrtats Attention is given to controlled 
ecosystems. Russian hte support system research, controlled 
environment agriculture and the social aspects o* the lit* -support 
system G R. 


A79 22083 ’ The Viking biological investigations Review 

and status H P Klein (NASA Ames Research Center Mottett Field, 
Cali*.) Origins ot life vol 9 Dec 1978, p 157 160 27 rets 

The three experimental approaches incorporated mto the Viking 
bmlogv instrument have yielded lesults that are most readil-> ex 
plained as nonbiological phenomena The predominant view among 
investigators trying to simulate the Mars lesults is that the surface 
material ot Mars contains strongly oxidizing compounds which 
would account lor many of the more intense reactions seen on Mais 
Other mechanisms aie also cuirently being proposed and studied 

(Author) 


A79 2 34 70 * Cardiovascular regulatory response to lower 

body negative pressure (ollowrng blood volume loss M Sh.miZu D 

N Ghista and H Sandler INASA Ames Research Center Bio 
medical Research Div Mottett Field. Cal' t I Aeration. Spore, and 
fnvrconrnenf.r/ Itedicine vol 50 Jan 1979 p 34 33 36 r»rs 

An attempt is made to explain the i atdiovast ilai lequlatory 
lesponses In lower hody negative pressure II BNPI s'ress both in the 
absence ot and following blood or plasma volume loss the latter 
being factors regularly observed with ftrort ot long term recumbency 
or weightlessness and associated with resulting caidiovasrulai deron 
tKioninQ Analytical expiessions are derived lor the responses ot 
mean venous pressure and Mood volumr pooh-it in the lower hodv 
due to l BNP An analysis is presented lot determining the HR 
change due to l BNP stress lollowmq blond volume loss It is 
onduded ttMl the i»dus ed orthostatic tolerance following long term 


space Ibght or recumbency can hr mainly attributed to Mood volume 
loss, and that the associated cardiovascular responses characterizing 
this orthostatic intolerance rs elicited hv the associated central 
venous pressure response S O 


A 79- 24 1 75 * Venus lower atmospheric composition Analy 

sis by gas cbromamgraphy V. I. Oyama. G. C Carle. F Woellet. and 
J B Pollack (NASA Ames Research Center Mottett Field Calif ). 
Science, vol 203 Feb 23. 1979 p 807 805 77 rets 

The lust gas chromatographic analysis of the lower atmosphere 
ot Venus is reported Three atmospheric samples were analyzed The 
thud ot these samples showed carbon dioxide 196 4 percent), 
molecular nitrogen (3 41 percent), water vapor (0 135 percent), 
molecular oxygen (69 3 ppml argon (18 6 ppm), neon (4 31 ppm), 
and sulfur dioxide (186 ppml The amounts of watei vapoi and 
sulfur dioxide detected are roughly compatible with the require 
ments ot greenhouse models ot tha high surface temperature ot 
Venus. The -arge positive gradient of sulfur dioxide, molecular 
oxvgen and water vapor from the cloud tops to then bottoms, as 
implied by Ea*th based observations and these results gives added 
support to» the presence ot maiot quantities ot aqueous sulfuric acid 
in the clouds A comparison ot the inventory of inert gases tound in 
the atmospheres ot Venus. Earth and Mars suggests that these 
components are due to outgassmg from the planetary interiors. 

I Author) 


A79 24879* * Some perspectives on research into the biologi 
cal response to non ionizing electromagnetic radiation. J C Sharp 
(NASA. Ames Research Center. Mottett Field. Calif I Radio Serene*, 
vol. 14. Jan. Feb 1979, p. 610 

Research on the brologtcal effects ot RF radiation in the United 
States has undergone .t senes of swings during the last three decades. 
Ttv> resurgence of research during the past decade is examined in the 
light of two protects the proposed Space Power Station and SETI. 

B J 


A79 26370 * Configurations ot base pan complexes in solu 

tions J T Egdn (NASA Ames Research Center Mottett Field 
CaM New York Stale University Buffalo N Y I S Nn. R Rem 
(Roswell Paik Memorial Institute Bubalo NY I and R MacElro 
iNASA Arnes Research Center Mottett Field Calil I Internationa 
Journal ot Quantum Chemat'v Quantum Biology Symposium no 5. 
1976 p 433 440 40 iels Grants No NCA3 OR635 701 No 
NsG 7305 No NIH GM 2.385001 

A theoretical seech tor the most stable cootoimabons be 
stacked or hydrogen bondedl o* the base pa rs A U and G C in wjtei 
CCI4 and CHCI3 solutions is presented The calculations of tree 
risaigies indicate a significant mlc ot the solvent m determining the 
conformations of the base pan complexes The application ol the 
continuum method yields O'eterred contoimalions m good agree 
merit with experiment Results ot the calculations with this method 
emphasize the importance ol both the electrostatic interactions 
between the two bjses in a complex and the dipolai inteiaction ol 
the complex with the entire medium In calculations W'th the 
solvation shell method the last leim i e dipolai inteiaction ot the 
complex with the entur medium was added Writs this modification 
the prediction ot the solvation shell model agiees both wth the 
continuum model and with experiment, i e in wate- the stacked 
conformation ot the bases is pietened (Authoil 


A79 26371 * Optimum geometries and relative energies tor 

guanine, thv imino enol tautomei of guanine the enol tautomer of 
guanine adenose and the immo tautomer of ad VII in# as tound by the 
MINDO 2 SCF MO method 1 J 2 relintk (College of Mount Sami 
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Vincent on Hudson, Riverdale. N Y. I, D. L. Bieen (Auburn Umver 
sity, Auburn, Ala.), K Hay dock. R Rem (Roswell Park Memorial 
Institute. New York, State University, Buffalo. N.Y.), and R. 0 
MacElroy (NASA, Ames Research Center, Moffett Field, Calif I. 
International Journal of Quantum Chemistry Quantum Biology 
Symposium no 5, 1978. p. 355 365 17 refs. 


A79-26436 * * Elimination of chromite and novel sulfides as 
important carriers of noble gases in carbonaceous meteorites. U. 

Frick (Minnesota. University, Minneapolis, Minn.) and S. Chang 
(NASA, Ames Research Center. Extraterrestrial Research Div.. Mof 
fett Field, Calif.). IMeteoritical Society, Annual Meeting 41st, Sud 
bury, Ontario. Canada. Aug. 14 17, 1979.1 Meteoritics. voi 13, Dec. 
31, 1978, p. 465 470. 14 refs. Abridged Grants No. NGL 75 003. 
No. NGL 24 005 225. 

meteorite. J. N. Goswami D. Lai, M N. Rao. N. Smha, and T. R 
Venkatesan (Physical Research Laboratory. Ahmedabad. India). 
IMeteoritical Society. Annual Meeting, 41st, Sudbury, Ontario. 
Canada. Aug. 14-17, 1978.1 Meteoritics, vol. 13. Dec. 31. 1978, p. 
481 -484. 11 refs. Abridged 


A79 26547 * Selective photodestruction of alpha ammo 

acids N. Levi and J G Lawless (NASA, Ames Research Center, 
Moffett Field, Calif.). Analytical Biochemistry vol. 90, 1978, p. 
796 801 14 refs 

A problem encountered in the analysis of amino acids in chemi- 
cal evolution experiments and in extracts of meteorites is the large 
number present A method for selectively destroying the alpha amino 
acids, with only the beta- and gamma-ammo acids remaining in the 
solution, is described. The amino acids used were racemic, with one 
milliliter of solution containing 0 0000025 mol of each acid made 
ated m a 1 -cm quart; cell having 254 nm monochromatic light in the 
presence of CuCI2. Excess H2S was added to precipitate the Cu (2*) 
as CuS. A gas chromatographic analysis was used to observe that 
irradiation with 254 nm light in the presence of Cu (2+) destroyed all 
the ammo acids except the beta and the gamma types. It is con 
eluded that with such a procedure, complex mixtures of ammo acids 
can be simplified to make identification by GC mass spectrometry 
easier. A. A 


A79-26895 * « The annoyance of multiple noisy events. A 
Ahumada. Jr (Stanford University. Stanford. Calif I and D C Nagel 
(NASA. Ames Research Center. Moffett Field. Calif.). American 
Institute of Aeronautics and Astronautics Aeroacoustics Conference 
5th Seattle. Hash Mar 12 14 1979. Paper 790653 7 p. 9 refs 
A total of 24 subiects (1 7 M. 7 F) was tested in an experimental 
study of annoyance rating of multiple noisy events (30 sets of noise 
bursts) The scaling technique known as functional measurement was 
used to determine whether annoyance integrates additively over 
events and if to. to measure the power law exponent which relates 
the levels of the events to the additive scale values To this end, 
groups of three noises were presented at three levels in a factorial 
airangement to check the additivir 'pothesis and to estimate the 

scaling function Also, a series of s •( noises of constant level but 

varying in set sue were considered I he functional measurement of 
annoyance ratings of sets cl three simulated flyovers showed that the 
integration of annoyance can be represented as an additive process in 
terms of scale values that are power functions of the sound power 
with a power law exponent near 0 7 S.D 


A79-27226 * Senescent changes in the ribosomes of animal 

cells in vivo and in vitro J Miquel (NASA. Ames Reseaich Center 
Moffett Field, Calif.) and J E Johnson, Jr (National Institutes of 
Health National Institute on Aging Baltimore City Hospital. 
Baltimore. Md I Mechanisms of Ageing and Development, vol 9. 
1979, p 247 266 106 rets 


The paper examines RNA-nbosomal changes observed in pro- 
tozoa and fixed postmitotic cells, as well as the characteristics of 
intermitotic cells. Attention is given to a discussion of the implica 
tions of the reported nbosomal changes as to the senescent 
deterioration of protein synthesis and physiological functions A 
survey of the literature suggests that, while the data on nbosomal 
change in dividing cells both in vivo and in vitro are inconclusive, 
there is strong histological and biochemical evidence in favor of some 
degree uf quantitative nbosomal loss in fixed postmitotic cells. Since 
these decreases in ribosomes are demonstrated in differential cells 
from nematodes, insects and mammals, they may represent a 
universal manifestation of cytoplasmic senescence <n certain types of 
fixed postmitotic animal cells. The observed variability in nbosomal 
loss for cells belonging to the same type suggests that this involution 
phenomenon is rather related to the wear and tear suffered by a 
particular cell. S.D. 


A79-27553 * RBC/Cr-51/ half-life and albumin turnover in 

growing Beagle dogs during chronic radial acceleration. D A. 

Beckman, J. W Evans (California. University. Davis. Calif.), and J 
Oyama (NASA. Ames Research Center, Biomedical Research Div.. 
Moffett Field California. University, Davis, Calif.) Aviation. Space 
and Environmental Medicine, vol 50. Mo. 1979, p 212-217. 30 refs. 
Grant No NCA2 OR 180 505 

The effects of chronic centrifugation on growing Beagle dogs 
exposed to -2 or -2.6 Gx on albumin and RBC turnover rates, 
albumin concentration and space, and total blood volume were 
determined and compared with caged and run control of animals. 
Alhumm-(l-125) and autologous RBC-(Cr-51) preparations were 
miected into all dogs at day 82 of the centrifugation periods, and the 
disappearance curves were determined bv successive bleedings of the 
animals over the next 35 d. during which the centrifugation was 
continued. There were no differences in albumin turnover rates or 
space Two populations of RBCs were found in both centrifugated 
groups, one with a normal half-life of 27 ♦ or - 1 S.E.M. d. and one 
with a significantly (p less than 0.01) shorter half-life of 15 -r-or 2 
S.E.M. d. An absolute polycythemia was also observed in both 
centrifuged groups. The results suggest that chronic centrifugation 
acts through some as-yet unknown mechanism to affect R8C 
population kinetics. (Author) 


A79-27928 * The re*>onse of selected terrestrial organisms 

to the Martian environment • A modeling study. W R Kuhn 
(Michigan, University. Ann Arbor, Mich I. S R Rogers (Sloan 
Kettering Institute for Cancer Research. New York, N Y.), and R D 
MacElroy (NASA. Ames Research Center, Extraterrestrial Research 
Div , Moffett Field. Calif I Ica'us. vol 37. Jan. 1979. p. 336 346 22 
refs. NASA Order A 17362 8 

An energy balance model has been developed to investigate how 
the Martian atmospheric environment could influence a community 
of photosynthetic microorganisms with properties similar to those of 
a cyanophyte (blue-green algal mat) and a lichen Surface moisture 
and soil nutrients ere assumed to be available The model was 
developed to approximate equatorial equinox conditions and in 
u'udes parameters for solar and thermal radiation, convective and 
conductive energy transport, and evaporative cooling Calculations 
include the diurnal variation of organism temperature and transpire 
tion and photosynthetic rates The influences of different wind 
speeds and organism size and resistivity are also studied The 
temperature of organisms in matt less than a few millimeters thick 
will not differ from the ground temperature by mote than 10 K 
Water lots is actually retarded at higher wind speeds, since the 
organism temperature is lowered, thus reducing the saturation vapor 
pressure Typical photosynthetic rates lead to the production of 1 
millionth to 100 billionths mola 02 per sq cm/day (Author) 


A7829336 * Plasma volume and electrolyte shifts with 

heavy exercise in sitting and supine positions. J E Gieenle.it VV Van 
Beaumont, P J. Brock, J T Marse, and G R Mangseth (NASA, 
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Am« Research Center. Laboratory of Human Envircnmanul Physi 
ology, Moffett Field. Call!.). American Journal of Physiology, vol. 
236. Mar 1979. p R20&R214 24 refs. 

An experimental study was carried out to compare fluid and 
electrolyte shifts after heavy exercise performed by four voluntary 
male subjects (2645 yr) In srtting and supine positions. Plasma 
volume and electrolyte shifts were measured during the fimin 
control peixsd and for 60 min after a continuous peak oxygen 
uptake test The results indicate that the most likely driving fnrce for 
the restitution of plasma volume after peak exercise is provxied by a 
change in hydrostatic and/or systemic blood pressures when exercise 
ceases. S.O. 


A79 29925 * Effect of electroconvulsive shock on mono 

ammergic receptor binding sites in rat brain 0 A Bergstrom and K 
J. Kellar (Georgetown University, Washington, D C ). Nature vol 
278 Mar 29. 1979. p 464 466 30 refs Grants No PHS 12666 No 
NCA2-OR258 701 


A79-29938 * Prebrotic nucleotide oligomeriiation in a fluc- 

tuating environment Effects of kaolinite and cyanarmde D G 
Odom, N. Lahav, and S. Chang (NASA. Ames Research Center. 
Extraterrestrial Research Div.. Moffett Field, Calif ). Journal of 
Molecular Evolution vol. 12, Mar 15. 1979. p 259 264 15 refs. 

The clay kaolinite was tested for its ability to promote nucleo 
tide oligomerization in model prebiotic systems. Heterogeneous mix 
tures of day. water and nucleotide were repeatedly evaporated to 
dryness at 60 C and redissolved m water in cyclic fashion in the 
presence or absence of cyanamide and/or ammonium chloride With 
or without cycling, kaolinite alone did not promote the oligomer iza 
lion of nucleotides at detectable levels Cycling of clay in combine 
tion with cyanamide, however, promoted high levels of condensation 
to a mixture of oligonucleotides and dinucleotide pyrophosphate 
without requiring ammonium chloride Although cycling with clay 
favored synthesis of dmueleotide pyrophosphate, cycling without 
clay enhanced formation of oligonucleotides These results support 
the hypothesis that the presence of clays in fluctuating environments 
would have influenced the course of prebiotic condensation reac 
tions (Author) 

A79- 30125 * Effects of aeration on formation and localize 

Inn of the acetyl coenzyme A synthetases of Saccharomyces cerevi 

star H P Klein and L Jahnke (NASA. Ames Research Center, 
Moffett Field, Calif) Journal of Bacteriology vol 137. Jan 1979. 
p 179 184 20 refs 

Previous studies on the yeast Saccharomyces cerevisiae have 
shown that two different forms of the enzyme acetyl ooenzyme A 
synthetase (ACS) are present, depending on the conditions under 
which the cells are grown. The paper evaluates the usefulness of a 
method designed to assay both synthetases s mjltaneously in yeast 
homogenates. The data presented confirm the possibility of simul 
taneous detection and estimation of the amount of both ACSsof S 
cerevisias in crude homogenates of this strain, making possible the 
study of physiological factors involved m the formation of these 
isoenzymes One important factor for specifying which of the two 
enzymes is found in these yeast cells is the presence or absence of 
oxygen in their environment Aeration not only affects the ratio of 
the two ACSs but also appears to affect the cellulai distubutxjn of 
these enzymes Most of the data presented suggest the possibility 
that the nonaerobic ACS may serve as a precursor to the aerobic 
form S D 


A79 30624 * effect of sodium and calcium ingestion on 

thermocegulatxsn during exercise in men J E Greenleaf, P J Brock. 
J. T Morse, W. Van Beaumont. L D Montgomery. V A 
Convert ino and G R Mangseth (NASA. Ames Research Canter, 
kfoffett Field. Calif.) In New trends in thermal physiology Paris, 
Masson, 1978. p. 157 160 5 refs, 

The effects of hypertonic sodium end calcium ingestion on body 
temperature during exercise in aool and hot environments are 
investigated Rectal and mean skin temperatures, sweat rates and arm 


and leg total blood flows were measured in men during periods of 
res', submaximal . xarrise and recovery at temperatures of 26 5 C 
and 39.4 C after ingestion of NaCI and CaCI2 solutions. In both 
environments, higher rectal temperatures are observed after hyper 
tonic sodium ingestion, which it also associated with attenuated 
blood flow in the extremities, lower sweat rates and slightly higher 
skin temperature in the heat, indicating significant thermoregulatory 
responses Hypertonic calcium and isotonic sodium cause no tem- 
perature change, although calcium caused a reduction of blood flow 
In the extremities. A.L.W. 


A79-31337 * COS in the stratosphere. E C. Y. Inn, J. F. 

Vedder. B. J. Tyson (NASA. Ames Research Center Moffett Field. 
Calif. I. and D O'Hara (LFE Corp , Richmond. Calif ). Geophysical 
Research Letters, vol. 6, Mar, 1979, p 191-193. 9 rets. 

Carbonyl sulfide (COS) has been detected in the stratosphere, 
and mixing ratio measurements are reported tor altitudes of 15.2 to 
31.2 km A large volume, cryogenic sampling system mounted on 
board a U 2 aircraft has been used for lower stratosphere measure- 
ments and a oalloon platform tor measurement at 31.2 km. These 
observations and measurements strongly support the concept that 
stratospheric COS is an important precursor in the fcrmation of 
sulfuric acid aerosols ( Authoi ) 


A 79-3 1981 * Apparent cooperetivity of amino acid trans- 

port in Halobectenum halobium - Effect of electncel potential. J K. 
Lanyi (NASA. Ames Research Center. E xtraterrestnel Biology Oiv., 
Moffett Field Calif.). Archives of Biochemistry and Biophysics, vol. 
191. Dec. 1978. p 821 824 18 refs. 

Active serine accumulation in cell envelope vesicles from 
Halobectenum halobium proceeds by co transport w>th Na(*l and 
can be induced by either transmembrane electrical potential or 
transmemuane Na(+I concentration difference. It was shown earlier 
that in the former case the initial transport rate it a fourth power 
function of the magnitude of the electrochemical potential dif - 
ference of sodium ions, and in tha lattei. a second power function. A 
possible interpretation of this finding is cooperativity of sodium- 
transporting sites m the transport earner. When both kinds of driving 
force are imposed simultaneously on the vesicles, fourth power 
dependence on the total potential difference of sodium ions is 
obtained, suggesting that the tiansport carrier is regulated by the 
electrical potential Heat treatment of the vesicles at 48 C partially 
inactivates transport and abolishes this effect of the electrical 
potential. (Author) 


A79322S 2 * An optimized potential function for the ealeu 

lation of nucleic acid interaction energies I Bate stacking R L 

Ornstein (Roswell Park Memorial Institute. Buffalo N Y ). R Rein 
(New York. State University, Buffalo. N Y.), 0 L Breen (Auburn 
University. Auburn, Ala ), and R 0 MacElroy (NASA. Ames 
Resaaich Center. Moffett Field, Calif ) Biopolymers, vol 17, Oct 
1978 p 2341 7360 32 refs Grants No NCA20R636 701 No 
N$G 3705 No PHS CA 17609 


A79 32920 » Kinetics of spreading end contact interaction 

in systems with the formation of intermediate phases (Kinetika 
roztikanma i knntaktne vreemodiia v tistemakh t utvorenniam 
promuhnikh fail. V N Eremenko N D Lesnik, and T S Ivanova 
Akstiemiia Haul Ukrams koi RSR Vieuk. vol 43 Feb 1979 p 
7 18 44 refs In Ukrainian 

The basic theory of the spreading of liquids on solid surfaces is 
discussed with reference to the formation of intermediate phases and 
it is applied to the spreading of liquid metals on solid metallic 
surfaces Particular consideration is given to data on the kinetics of 
qsreading lor the systems Sn Mo In CO. Al CO. and Al Ni Detailed 
attention is then paid to the spreading of liquid iron land of metals 


L 
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of the iron family) on aluminum and its alloy and to the spreading of 
liquid aluminum on iron (and metals of the iron family). B.J. 


A79-32925 * Association of nucleotides with homoiomc 

clays. D. G. Odom (Cornel College, Mount Vernon. Iowa). M. Rao, J. 
Oro (Houston, University, Houston, Ten.), and J. G. Lawless (NASA, 
Ames Research Center, Exobiology Oiv., Moffett Field, Calif.). 
Journal of Molecular Evolution, vol. 12, Apr 12, 1979. p. 365 367. 
7 refs. 

The binding of nucleotides to homoionic clays is studied as a 
possible mechanism for the concentration and catalysis of biological 
or prebiotic materials on the prebiotic earth. Samples of radioac- 
tively labeled adenosine and thymidine nucleotides were mixed in 
solutions with bentonite, kaolinite or Dowex 50 particles in which all 
exchangeable sites were occupied by Na, Mg. Ca. Mn, Fe. Cu or Zn 
ions. The binding of nucleotides to homoionic clays is observed, with 
adenosine nucleotides favored over thymidine, bentonite as the best 
absorber, and greatar binding to clays homoiomc in tranrition metal 
ions. Results indicate that the oligomerization of nucleohdes may be 
possible by this mechanism, however difficulties in nucleotide 
variability and hate pairing may arise due to the observed preference 
for purines at the adsorption sites. A.L.W. 


A79-33049 * Spaceflight and bone turnover Correlation 

with a new rat model of weightlessness E. R Morey (NASA, Ames 
Research Center, Biomedical Research Div.. Moffett Field. Calif.). 
Bioscience, vol 29, Mar. 1979, p. 168 172. 14 reft. 

Earlier manned spaceflight studies have revealed that the 
near-weightless environment of orbital flight produce certain bio- 
logical effects in humans, including abnormalities in mineral metabo- 
lism. The data collected were compatible with bone mineral loss. 
Cosmos 782 and 936 experiments have shown a decrease in rat bone 
formation rate. In this papei. a rat model of weightlessness is 
described, which is unique in that the animal is free to move about a 
360- deg arc. The model meets the requirements for an acceptable 
system. Data from the model and spaceflight are presented Many of 
the responses noted in suspended animals indicate that the model 
closely mimics results from rats and man exposed to near 
weightlessness during orbital spaceflight. S O. 


A79-33050 * The joint US USSR biological satellite pro- 

gram K A Souza (NASA, Ames Research Center. Biosystems Div.. 
Moffett Field. Calif I BioScience. vol 29, Mar 1979 p 160 167 30 
refs 

The |Oint US USSR biological satellite missions carried out in 
1975 and 1977 using Cosmos 782 and Cosmos 936 spacecraft, 
respectively, is reviewed The experimental equipment and the 
biological specimens aboard the aircraft are considered, and it is 
noted that Cosmos 782. unlike Cosmos 936, carried no centrifuges 
for rats, although it did contain a centrifuge where a variety of 
biological specimens, including carrot tissue and fruit flies, were 
subjected to artificial gravity during space flight The ground control 
groups, designed for biological experiments under simulated space 
conditions, are taken into account The U S experiments aboard the 
aircraft are described, with attention given to the experiments with 
rats, fish embryos plants and insects Results of the experiments are 
noted, including the finding that space flight factors, especially 
weightlessness, have a measurable effect on the erythropoietic and 
musculoskeletal systems of rats A A 


A 79 33803 * Sweating responses during heat acclimation 

and moderate conditioning E Shvartz A Bhattacha'ya S J 

Spermde P J Brock. D Sciaraffa and W Van Beaumont (NASA 
Ames Research Center Biomedical Div . Moffett Field, Calif I 
Journal ol Apnhed Physiology Respiratory. Environmental and 


Exercise Physiology, vol 46, Apr 1979, p 675 680 18 refs 

Experiments were conducted on ten young male subjects to 
determine sweating onset, distribution, amt patterns as well as the 
relationships of these responses to body temperature during heat 
acclimation and moderate conditioning performed in temperate (24 
C) conditions. The subjects are randomly assigned to two groups of 
five subjects each. The experimental period consisted of eight 
successive days of either graded exercise to exhaustion on a bicycle 
ergometer in heat (acclimation group) or in a temperate environment 
(control group) Major conclusions are that ( 1 1 acclimation and 
conditioning result in relatively more sweat rate on the limbs than on 
the torso, but that these changes are less related to body temperature 
than torso sweat rate, and (2) sweating sensitivity increases during 
acclimation and conditioning, but its contribution to heat acclima 
tion is minor. SD 


A79- 34741 * a Thermostructural design of a carbon-carbon 

heatshield for a Jovian entry M J. White. C. N. Heightland. and R 
B Dirling, Jr (Science Applications. Inc., Irvine. Calif ). In 
Conference on Advanced Technology lor Future Space Systems, 
Hampton, Va.. May 8 10, 1979. Technical Papers (A79 34701 14 
12) New York. American Institute of Aeronautics and Astronautics. 
Inc.. 1979. p 333 342 14 refs Contract No NAS2 9363 IAIAA 
79 09201 

The thermostructural response of three candidate carbon carbon 
composites for the Jovian entry probe heatshield was investigated 
The analysis for the three materials. Sandia Felt, Carbitex 700. and 
SAI t D weave carbon-carbon was conducted using a dual finite 
element approach which involved heat conduction as well as the 
structural response A receding boundary due to ablation and inertial 
loads encountered by the probe were included Severe cracking, 
circumferential and radial, and interlaminar shear failure was 
observed during the radiative heating pulse for the Sandia Felt and 
Carbitex 700 materials, lespectively. The 4 D weave material showed 
no failures over the entire entry. (Author) 


A79-37711 * Motion sickness in cats A symptom rating 

scale used in laboratory and flight tests. K B. Sun. N G. Daunton 
(NASA, Ames Research Center. Biomedical Research Div.. Moffett 
Field. Calif ). G. H Crampton (NASA Ames Research Center, 
Biomedical Research Div., Moffett Field, Calif Wright State 
University, Dayton, Ohio). Aviation. Space, and Environmental 
Medicine, vol. 50. June 1979, p. 614 618. 24 refs 

The cat is proposed as a model for the study of motion and 
space sickness. Development of a scale for rating the motion sickness 
severity in the cat is described The scale is used to evaluate an 
antimotion sickness drug, d-amphetamme plus scopolamine, and to 
determine whether it is possible to predict sickness susceptibility 
during parabolic flight, including zero-G maneuvers, from scores 
obtained during ground based trials (Author) 


A79 37932 * Prebiotic condensation reactions using cyana- 

mide E Sherwood D W Noonei, J Eichberg, D. E Epps, and J 
OrO (Houston. University, Houston, Tex ) In Origin of life, 
Proceedings of the Second ISSOL Meeting and Fifth ICOL Meeting, 
Kyoto. Japan, April 5 10, 1977 (A79 37919 1555) Tokyo. Center 
foi Academic Publications Japan, 1978, p 105 111 28 refs Grants 
No NIH NS 12493 No NGR 44 005 002. No NCA2 OP295 0591 
Condensation reactions in cyanamide. 4 ammo 5 imidazole- 
carboxamide and cyanamide, imidazole systems under dehydrating 
conditions at moderate temperatures (60 to 100 deg C) were 
investigated The cyanamide imidazole system was used for synthesis 
of palmitoylglycerols from ammonium palmitate and glycerol With 
the addition of deoxy thymidine to the former system. PI, P2 
dideoxy thymidine 5 prime phosphate was obtained the same cyana 
mide, 4 amino 5-imidazole carboxamide system was used to syn 
thesize deoxythymidine oligonucleotides using deoxythymidine 5 


no 


purr* phosphate and deoxythymidine 5 prime-triphosphate. and 
peptides using glycine, phenylalanine or isoleucine with adenosine 5 
pnme-tnphosphele The pH requuements toi these reactions make 
then prebiotic significance questionable; however, it is conceivable 
that they could occur in stable pockets of low interlayer acidity in a 
day such as montmorillonite. C.K D 


A7937939 * Cher I evolution. XXIX Pyrimidines from 

hyckogen cyanide J P Ferns P C Joshi IRensselaei Polytechnic 
Institute. Troy, N.Y.). and J. G. Lawless (NASA, Ames Research 
Center, Moffett Field, Calif ). In Origin sf life. Proceedings of the 
Second ISSOL Meeting and Fifth ICOL Meeting. Kyoto, Japan. April 
510. 1977 (A79-37919 15-551 Tokyo, Center tor Academic Publi 
cations Japan, 1978. p. 187 191 28 refs. Grant No 

NGR 30 018148 

Compounds obtained by hydrolysis of HCN oligomers formed 
by allowing pH 9.2. 0 1 M cyanide to stand at room temperature tor 
4 to 12 months were analysed Hydrolysis of HCN oligomers yielded 
4.5-dihydrovypynmidine and 5hydroxyuracil. orotic acid was de 
tected after hydrolysis at pH 8 5. A unified pathway from 
diaminotumaronitrile to the pyrimidines observed is suggested As 
purines, pyrimidines and ammo acids are released by hydrolysis of 
HCN oligomers in either acidic or mildly basic aqueous solutions, 
they could have been formed on the primitive earth in spite of 
fluctuations in pH 4.5dihydroxypynmtdines appeal to be likely 
candidates for incorporation into primitive nucleic acids, as they 
should undergo Watson Crick hydrogen bonding with adenine. 

CK.D 


A79 37948 * An approach to the origin of self -replicating 

system. I • Inter molecular interactions. R 0. MacElroy, Y. 
Coeckelenborgh (NASA. Ames Research Center. Extraterrestrial 
Biology Dlv., Moffett Field, Calif.) and R Rem (Roswell Park 
Memorial Institute. Buffalo. N Y.), In Origin of life. Proceedings of 
the Second ISSOL Meeting and Fifth ICOL Meeting. Kyoto. Japan, 
April 510, 1977 (A79-37919 1555) Tokyo, Center for Academic 
Publications Japan. 1978. p 249 254 33 rets. 

The present paper deals with the characteristics and potentiali- 
ties of a recently developed computer based molecular modeling 
system Some characteristics of current coding systems are examined 
and are extrapolated to the apparent requirements of primitive 
prebiological coding systems V.P. 


A7937949 ’ Ames interactive molecular model building 

system A 3 D computer modelling system applied to the study of 
the origin of life Y Coeckelenbergh R D MacElroy (NASA. Ames 
Research Center. Extraterrestrial Biology Div , Moffett Field, Calif ), 
and R Rein (Roswell Park Memorial Institute. Buftaln. N Y. I In 
Origin of life. Proceedings of the Second ISSOL Meeting and Fifth 
ICOL Meeting. Kyoto. Japan. April 5 10. 1977 (A7937919 15551 
Tokyo, Center for Academe Publications Japan. 1978. p 255 264 
28 refs 

The investigation of specific interactions among biological 
molecules must take into consideration the stereochemistry of the 
structures Thus, models of the molecules are essential for describing 
the spatial organisation of potentially Interacting groups, and 
estimations of conformation are required for a description of spatial 
organisation Both the function of visualising molecules, am) that of 
estimating conformation through calculations of energy, ate part of 
the molecular modeling system desenhed in the present paper The 
potential uses of the system in investigating some aspects of the 
origin of life rest on the assumption that translation of conformation 
from genetic elements lu catalytic elements would have been 
required for the development of the first replicating systems sutqrct 
to the process of biological evolution V P 


A79 37950 * A model for stereospecific recognition of 

purines as an element of a DNA polypeptide recognition code R 

Rem. R Gatduno, J T. Egan, S Colombano (Roswell Park Memorial 
Institute. Buffalo. N Y ), Y Coeckelenbergh. and R. D MacElroy 
(NASA. Ame Research Center, Moffett Field. Calif ). In Origin of 
life. Proceedings of the Second ISSOL Meeting and Fifth ICOL 
Meeting. Kyoto, Japan. April 5 10. 1977 (A79-37919 15 55) Tokyo. 
Center for Academic Publications Japan. 1978, p 265 272 24 refs. 
Grants No NCA2 OR635-601 No NCA2 635 701 No NsG 3705. 
No PHS CA 17609 


A7939236 * Carbon, nrtrogen and sulfi Apollo IS. 16 

and 17 rocks. D J Des Marais (NASA. Ames Research Center, 
Moffett Field, Calif ) In Lunar and Planetary Science Conference. 
9th, Houston. Tex., March 13-17. 1978, Proceedings Volume 2 
(A70 391 76 16 911 New York. Pergamon Press. Inc.. 1978, p 
2451246 / 60 refs NASA supported research 

Carbon, nitrogen and sulfur contents, as well as carbon isotopic 
compositions, were determined for seven lunar rocks from the 
Apollo 15. 16 and 17 missions Sequential combustion at three 
temperatures was used to resolve terrestrial contamination from 
indigenous lunar volatiles. Nitrogen abundances averaged 0 4 micro 
grams/gram in the samples The results of the sequential combustion 
analysis suggested that all the samples contained variable amounts of 
terrestrial carbon contamination prior to examination Indigenous 
lunar carbon abundances ranging from 2 5 to 6 micrograms/gram 
were found Thus the moon appears to be substantially depleted in 
nitrogen and carbon relative to the earth and C and H meteorites. 

J M B 


A79-39970 * Automated elactncal impedance technique for 

rapid enumeration of fecal coliforms in effluents from sewage 
treatment plants. M P Silverman and E. F. Munoz (NASA, Ames 
Research Center. Extraterrestrial Research Div.. Moffett Field, Calif ). 
Applied end Environment*! Microbiology, vol. 37. Mai 1979, p 
fi 1-526. 21 refs. 


A79 39971 * Rapid, single-step most probablr number 

method for enumerating fecal coliforms in effluents from sewage 
treatment plants. E F Munoz and M P Silverman (NASA, Ames 
Research Center, Extraterrestrial Research Div., Moffett Field, 
Calif.) . Applied end Environment *1 Microbiology, vol. 37, Mai 1979. 
p. 527 530. 13 refs. 

A single step most probable number method for determining the 
number of fecal coliform bacteria present in sewage treatment plant 
effluents is discussed A single growth medium based on that of 
Reasoner et al. ( 1976) and consisting of 5 0 gr proteose peptone. 3.0 
gr. yeast extract. 10.0 gr lactose, 7.5 gr NaCI. 0.2 gr sodium lauryl 
sulfate, and 0.1 gr. sodium desoxycholate per liter is used The pH is 
adjusted to 6.5. and samples are incubated at 44 5 de-; C Bacterial 
growth is detected either by measuring the increase with time in the 
electrical impedance ratio between the mnoculated sample vial and 
an uninnoculated reference vial or by visual examination for 
turbidity Results obtained by the single step method for chlorinated 
and unchlorinated effluent samples are in excellent agreement with 
those obtained by the standard method It is suggested that in 
automated treatment plants impedance itio data could be automa 
tically matched by computer programs with the appropriate dilution 
factors and most probable number tables already in the computer 
memory, with the corresponding result displayed as fecal coliforms 
per 100 ml of effluent. C.K.D. 


A7940271 • Plasma polymerization of ethylene in an atmo 

qrheric pressure pulsed discharge K Oonohoe and T Wydeven 
(NASA. Ames Research Center. Moffett Field, Calif) Journal of 
Applied Polymer Science, vol 23 1979, p 2591 2601 17 refs 
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The polymerization of ethylene in an .vnospheric pressure 
pulsed discharge hai been studied Partial pressures ot etnylene up to 
4 kN sq m were used with helium as a diluent Deposition rates (on 
glass slides) were the same throughout the discharge volume over a 
wide range of operating conditions. These rates were in the 1-2 A/sec 
range. The films were clear, soft, and showed good adhesion to the 
glass substrates Oligomers large enough to visibly scatter 637.8-nm 
light were observed in the gas phase under all conditions in which 
film deposition occurred. The experimental results suggest that 
Biownian diffusion of these oligomers was the rate limiting step in 
the film deposition process. (Author) 


A7940672 * Low tryptophan diet decreases br. >n serotonin 

and alters response to apomorphine. B J Sahakian (MIT. Cambridge 
Massachusetts, University, Worcester, Mass ), R J. Wurtman, J. K. 
Barr, W R Millington, and H. J Chiel (MIT, Cambridge. Mass I . 
Nature, vol 279, June 21. 1979, p 731. 732. 24 refs. Grants No. 
NIH AM 14228 No NGR 22 009 627 

The role of the serotoninergic system in the regulation of 
apomorphine induced behavior, a behavior primarily controlled by 
dopaminergic neurotransmission, was investigated in rats fed on a 
low tryptophan diet since weaning. It was found that reductions in 
brain santonin (5-HT) produced by diet result in decreased stereo- 
typy after apomorphine administration. This indicates that although 
stereotyped behavior is primarily mediated by dopaminergic mecha 
msms. it can also be modulated by other neurotransmitter including 
5HT It was also shown that changes in brain sentome. levels can 
affect psychomotor stimulant induced hypothermia. C.K D. 


A79-40775 * Relationship between proton motive force and 

potassium ion transport in Ha to bacterium halobium envelope 
vesicles. J K. Lanyi. S. L. Helgerson and M P Silverman (NASA. 
Ames Research Center. Extraterrestrial Biology Div , Moffett Field, 
Calif.) Archives of Biochemistry and Biophysics, vol 193, Apr 1, 
1979, p 329 339 31 refs 

The permeability of Halobacterium halobium vesicle membranes 
to potassium ions was investigated and possible mechanisms for the 
regulation of the gradient of protons by the transmembrane 
movement of these ions were studied T.'.e lack of a potassium ion 
diffusion potential in the absence of valinomycin, light induced 
electrical potentials in excess of the chemical potential difference for 
potassium ions, and direct measurements of potassium ion influx 
during illumination show that the membranes are relatively imperme- 
able to these ions As a result of sodium ion extrusion during 
illumination, chlorine ions and water must be lost and the vesicles 
collapse The light induced collapse of vesicles is dimimrted only if 
the influx of potassium ions is increased C.K.D. 


A7940812 * Laboratory corroboration of the Pioneer 

Venus gas chromatograph analyses V I Oyama. G. C Carle. F. 
Woeller. and J B Pollack (NASA, Ames Research Center, Moffett 
Field, Calif I Science vol. 206. July 6. 1979, p 52 54 11 rets 

Laboratory simulation and tests of the inlet sampling system 
and columns of the Pioneer Venus gas chromatograph show that the 
sensitivity to argon is not diminished after the column regeneration 
step, that argon isotopes are not separated, that oxygen and sulfur 
dioxide are not produced in the inlet sampling system from sulfur 
trioxide, and that sulfur irioxide is not formed from sulfur dioxide 
and oxygen Comparisons of tlie volatile inventory of Venus and 
earth imply similar efficiencies ot early outgassmg but a lower 
efficiency tor later outgassmg in the case of Venus The high 
oxidation state of the Venus atmosphere in the region of cloud 
formation may prohibit the generation of elemental sulfur particles. 

(Author) 


A79-4118S * Thermoregulation in unrestrained rats during 

end after exposure to 1.5-4 G. J. Giacchino. B A. Horwitz, and J. M. 
Horowitz (California, University, Davis, Calif.). Journal of Applied 
Physiology Respiratory, environmental and exercise Physiology. 
vol 46. June 197U. p 1049 1053 11 refs. Grant No NsG 2234 

Unrestrained rats were exposed to cold for 1 h during and 
immediately after exposure to hypergravic fields (1.54 G) to 
determine if they recover their ability to thermoregulate on reentry 
to 1-G conditions. In contrast to the decreased body temperatures 
observed when cold exposure occurred concurrently with accelera- 
tion. hypothalamic, carotid, and brown fat temperatures did not fall 
when rats were exposed to cold immediately after return to 1 G. 
These results support the hypothesis that the thermoregulatory 
alterations seen under hypergravic conditions are manifestations of 
an effect of ongoing exposure to hypergravity and can be reversed on 
termination of acceleration. The reversibility of the thermoregula- 
tory impairment is apparently unaffected by the magnitude ot the 
acceleration field over a range of 15 4 G (Author) 


A7941704 * Serendipitous solution to the problem of 

culturing Arabidopsis plants in sealed containers tor spacefills of 
long duration. A H Brown. P O'Dowd. L. Loercher. R Kuniewicz 
and A 0 Dahl (Pennsylvania. University, Philadelphia. Pa ). In: Life 
sciences and space research XVII; Proceedings of the Open Meeting 
ot the Working Group on Space Biology. May 29 June 10. 1978. and 
Symposium on Gravitational Physiology. Innsbruck. Austria. June 2. 
3. 1978, (A79-41701 17 511 Oxford, Pergamon Press. Ltd., 1979. p 
37 43 13 rets Contract No NAS2 2432 

The Arabidopsis thaliana plant species is tested to determine 
how a higher plant will develop from seed to maturity when deprived 
of all gravitational information that it might use to control its 
growth Experimental results show that Arabidopsis seedlings can 
develop to maturity by means ot a light dependent but C02 
independent metabolism that feeds on organic compounds derived 
from the culture medium This process is identified as photoassunila 
tion. The ability of a higher plant to nourish itself by photoassimila- 
tion and thereby to survive in a heremetically seeled chamber of 
small dimensions is more than a biochemical curiosity It a'lows the 
botan-r-al investigator to design a culture system convenient for 
space flight applications, which ensures isolation of each test plant 
from the gaseous environment ot the spacecraft S D 


A79-41713 * Continuous metabolic and cardiovascular maa- 

mirements on a monkey ubject during a simulated 6 day Specetab 
mission N Pace. D. F Rahlmann. R. C. Mams, A M. Kodama 
(California. University, Berkeley. Calif.), and E. P. McCutcheon 
(NASA, Ames Research Center, Biomedical Research Div., Moffett 
Field. Calif.) In Life sciences and space research XVII Proceedings 
ot the Open Meeting of the Working Group on Space Biology. May 
29 June 10. 1978. and Symposium on Gravitational Physiology. 
Innsbruck. Austria. June 2. 3. 1978 (A79-41701 17 51) Oxford. 
Pergamon Press, Ltd.. 1979. p. 193198 6 refs Grant No NsG 7262 
A 10kg male pigtailed monkey (Macaca nemestnna) was 
selected as an optimal species for spaceflight studies on weightless 
ness Three days before the simulated launch, the animal was placed 
in a fiberglass pod system to provide continuous measurement of 
respiratory gas exchange Attention is given to examining the effects 
ot weightlessness on several basic parameters of metabuiic and 
cardiovaKular function in an adult nonhuman primate The 10 7-day 
total simulated experiment period consisted of preflight 2 6 days, 
inflight 6 3 days, and postflight 1 8 days Statistically significant 
diurnal variation was noted in oxygen consumption and C02 
production rates, body temperature and HR, but not in respiratory 
quotient or blood pressure The high quality of the continuous data 
obtained demonstrates the feasibility of performing sound physio- 
logical experimentation on nonhuman primates in the Spacelab 
environment S.D. 
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A79-43207 * Analysis of populitnn mortality kinetics with 

implication to tha longevity followup of th# Navy't '1,000 aviatort'. 

A. C. Economos (Technology, Inc., Life Sciences Oiv., Mountain 
View, Calif.) and J Miquel (NASA, Ames Research Center, Biomedi 
cal Research Oiv., Moffett Field. Calif. I. Avtmion, Space, and 
Environmental Medicine, vol. 50. July 1979, p 697 701, 8 rets. 
Contract No NAS2- 10053 

A simple physiological model of mortality kinetics is used to 
assess the intuitive concept that the aging rates of populations are 
proportional to their mortality rates. It is assumed that the vitality of 
an individual can be expiessed at a simple summation of the 
weighted functional capacities of its organs and homeostatic systems 
that are indispensable for survival. It is shown that the mortality 
kinetics of a population can be derived by a linear transformation of 
the frequency distribution of vitality, assuming a uniform constant 
rate of decline of the physiological functions. A simple comparison 
of two populations is not possible when they have different vitality 
frequency distributions. Analysis of the data using the model 
suggests that the differences in decline of survivorship with age 
between the military pilot population, a medically insured popula- 
tion. and the control population can be accounted for by the effect 
of physical selection on the vitality frequency distribution of the 
screened populations. S.D. 


A79-43208 * Limb blood flow - Rest and heavy exercise in 

sitting and supine positions in man. J. E. Greenleaf. L. 0. 
Montgomery (NASA. Ames Research Center. Laboratory of Human 
Environmental Physiology. Moffett Field, Calif.), P J. Brock (NASA, 
Ames Research Center, Laboratory of Human Environmental Physi- 
ology, Moffett Field, California State University, Hayward. Calif ), 
and W. Van Beaumont (NASA, Ames Research Center. Laboratory 
of Human Environmental fhtysiology, Moffett Field, Calif.. St. Louis, 
University, St. Louis. Mo.) Aviation, Space, and Environmental 
Medicine, vol 50. July 1979, p, 702 707. 31 refs. 

The objectives of the study were twofold: (1) to determine the 
effect of body position (hydrostatic pressure) on total blood flow in 
active and passive limbs at rest and after severe exercise, and (2) to 
further evaluate the impedance technique for measurement of blood 
flow. To this end, the effect of body position on the redistribution 
of total blood flow in active (leg) and passive (forearm) limbs during 
exercise was determined by measuring total limb impedance (blood 
flow) in five male and one female subiects in sitting and supine 
positions with a modified Beckman BR 100 rheograph. The results 
show that st rest and after exercise, the supine position induces 
significantly greater flows in the leg but not in the forearm. With 
severe exercise, blood flows are increased in both passive and active 
limbs, so that there is probably no net transfer of blood volume from 
passive to active muscles. The advantages of the impedance technique 
over other methods are stressed S 0. 


A7943605 ’ Inhibition of the pituitary-adrenal response to 

stress during deprivation induced feeding J. P He /bach and J 
Vernikos-Danellis (NASA. Ames Research Center. Biomedical Re- 
search Oiv.. Moffett Field, Calif.). Endocrinology, vol 104. no 4. 
1979. p 967 973. 14 reft. 

Plasma corticosterone and plasma and pituitary ACTH concen 
nations were determined during feeding and alter application of an 
acute stress at various times after food and water presentation to 
male rats maintained on a restricted feeding and watering schedule 
Both plasma corlicosteione and ACTH concentrations fell after the 
presentation of food and water, and this fall was accompanied by 
increased levels of ACTH in the pituitary gland In addition, a rise in 
plasma levels of ACTH was inhibited in response to an acute stress 
applied at 05 mm after presentation of food and water, but ACTH 
synthesis was not This inhibition of ACTH and corticosterone 
secretion m response to stress was transient and dissipated as a 
relatively linear function of the interval between food presentation 
and application of the stress The results suggest that this feeding 
induced, corticosteroid independent inhibition of pituitary adrenal 
activity involves active inhibitory mechanisms operating initially on 


ACTH secretory processes of the pituitary and later on the synthesis 
of ACTH or on the secretion of hypothalamic corticotropin-releasing 
factor. (Author) 


A79 44300 * Computer design synthesis of a below knee 

Syme prosthesis P. T Elangovan (Eindhoven, Techmsche Hoge 
school, Eindhoven, Netherlands). D N Ghista (NASA. Ames 
Research Center, Biomedical Research Div , Moffett Field, Calif.), 
and R S. Alwai (Indian Institute of Technology. Madras, India). 
Computer Programs in Biomedicine, vol. 9, Mai 1979, p. 169 210 
24 refs. 

A detailed design synthesis analysis of the BK Syme prosthesis is 
provided, to determine the socket's cutout orientation size and 
shape, cutout fillet shape, socket wall thickness distribution and the 
reinforced fiber distribution in the socket wall, 'it a minimally 
stressed structurally safe lightweight prosthesis For analysis pur- 
poses. the most adverse socket loading is obtained at the push-off 
stage of gait, this loading is idealized as an axial in plane loading on 
the bottom edge of the circular cylindrical socket shell whose top 
edge is considered fixed Finite element stress analysis of the socket 
shell (with uniform and graded wall thickness) are performed for 
various orientations of the cutout and for various types of corner 
fillets. A lateral cutout with a streamline fillet is recommended. The 
wall material (i.e., thickness) distribution is determined so as to 
minimize the stresses, while ensuring that the wall material's stress 
limits are not exceeded For such a maximally stressed lightweight 
socket shell, the panels in the neighborhood of the cutout are 
checked to ensure that they do not buckle under their acquired 
stresses A fiber-reinforced laminated composite socket shell is also 
analyzed in order to recommend optimum variables in orientations 
and densities of reinforcing fibers (Author) 


A79-44775 * Hyperthermia and exercise. J. E. Greenleaf 

(NASA. Ames Research Center, Laboratory of Human Environ- 
mental Physiology, Moffett Field. Calif.). In MTP International 
Review of Physiology Volume 20 Environmental Physiology III. 
Baltimore, Md., University Park Press, 1979, p 157 208. 173 refs 
The papier emphasizes fluid and electrolyte parameters that 
affect the hyperthermia o> physical exeicise (metabolic heat produc 
tionj. The maior hypothesis discuss' i is that fluid and electrolyte 
changes influence thermal regulation within the fine control bound- 
aries. A second working hypothesis is that the elevation of core 
temperature during exercise is a regulated phenomenon ,hat it 
beneficial to the organism in terms of efficiency and potential for 
survival and is not merely a failure of the thermoregulatory control 
system. The central thermoregulatory mechanism seems more re- 
sponsive to the hypothermic effect of calcium than to the hyper 
thermic effect of sodium. The mechanisms controlling plasma 
fluid-electrolyte shifts, particularly during exercise and recovery 
from exercise, may play an important part in exercise thermoregula- 
tion. S.D. 


A7944797 * Insulin like effect of bovine ipowth hormone 

in vivo as demonstrated by oxidation of C/14/ U glucose in diabetic 
rats D D. Feller and E. D Neville (NASA. Ames Research Center. 
Biomedxal Research Dry., Moffett Field, Calif). Physiological 
Chemistry and Physics, vol 10. no. 4. 1978. p 291 304. 14refs 


A79 44798 * Effects of high LET neon INe-201 particle 

radiation on the brain, eyes and other heed structures of the pocket 
mouse A histological study L M Kraft, M A Kelly, J. E. Johnson. 
Jr., W Haymaker (NASA. Ames Research Center. Moffett Field. San 
Francisco, University. San Francisco. Calif.), E. V Benton, R. P. 
Henke. R. Cassou (San Francisco. University, San Francisco. Calif.). 
0 E. Philpott (NASA, Ames Research Center. Moffett Field. Calif ). 
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F, S. Vogel (Duke University Medical Center, Durham. N.C.), end W. 
Zeman llndiana University. Indianapolis, Ind.) International Journal 
of Radiation Biology, vol. 35. no. 1. 1979, p 33-61 30 rets. Grant 
No. NsG 2063, Contract No, NAS2 7927. 


A79-44799 * Quantitative analysis of mating behavior in 

aging male Drosophila Melanogaster A. C. Economos (Technology, 
Inc., Life Sciences Div., Mountain View. Calif.), J. Miquel, R 
Binnard (NASA. Ames Research Center. Biomedical Research Div., 
Moffett Field. Calrf.), and S. Kessler (Stanford University, Stanford. 
Calif.). Mechanisms of Ageing and Development, vol 10, 1979, p. 
233 240 


A79-46651 * Eye torsion and visual tilt are mediated by 

different binocular processes J M Wolfe and R Held (MIT, 
Cambridge, Mass I Vision Research, vol. 19. no 8. 1979. p 91 7 920. 
10 refs Grants No. NGL 22 009 308 No NIH 1 R01 EY-02649. No 
NIH 1 T31 GM07484. 

Viewing a large, patterned field rotating about the line of sight 
pioduces two measurable effects, cydotorsion of the eyes (torsion) 
and a perceived displacement of vertical and horizontal (tilt). 
Experiments examining binocular interaction for these effects show 
(1) both effects demonstrate summation m normal individuals and 
thus both involve a binocular process. (2) the process tor tilt is 
different than for torsion, since summation for torsion is spared in 
stereooidicient individuals while lhat fur tilt is eliminated (Author) 


A79-473S0 * Ion-exchange separation of nucleic acid comb 

tuents by high-performance liquid chromatography. E E Edelson. J 
G. Lawless (NASA. Ames Research Center. Extraterrestrial Biology 
Div., Moffett Field. Calif.), C. T. Wehr. and S. R Abbott (Varian 
Associates. Walnut Creek. Calif.) Journal of Chromatography , vol 
174. 1979, p. 40B419. 17 refs 


A79-47398 * The importance of light, postural and social 

cues in the regulation of the plasma cortisol rhythm in man. J. 

Vermkos Danellis and C M Winget (NASA Ames Research Center. 
Biomedical Resear :h On-., Moffett Field. Calif ). In Chronopharma 
cology Proceedings of the Satellite Symposium, Pans, France. July 
21 24. 1978 Oxford, Pergamon Press. Ltd., 1979. p. 101 106 16 
refs. 

A series of experiments was conducted to assess the role of 
photoperi jdic postural and social cues in the regulation of the 
plasma cortisol rhythm in normal human subiects. Young healthy 
adult male volunteers, agrd 2D 25. were used as the test subiects and 
were selected following extensive physical and psychological exami- 
nations. The time et which peak plasma cortisol concentration 
occurred was calculated from harmonic curves fitted to each set of 
24 hr data from each subject The findings suggest that the plasma 
cortisol rhythm is not affect appreciably by the absence of 
postural change, whereas light and social interaction affect this 
rhythm profoundly. S.D. 


.479-47848 * Studies on the btoassayabla growth hormone- 

like activity of plasma. S Ellis M A Vodian. and R E Gnndeland 
(NASA. Ames Research Center, Biomedical Research Div . Moffett 
Field, Calif ). In Recent progress in hormone research Volume 34 
New York. Academe Press. Inc.. 1978. p 213 234. Discussion, p 
234 238 33 refs 

Evidence supporting the existence of bioassayable growth 
hormone-like activity in blood plasma distinct from the growth 
hormone measurable by radioimmunoassay and from somatomedin is 
presented Tibial assays of the growth hormone-1 ike activity of 


infected, concentrated normal human and rat plasma in hypophysac 
tomized rats reveal 200 and 50 fold activity excesses, respectively, 
with respect to the amount of growth hormone detected by 
radioimmunoassay The origin of this bioassayable plasma hormone 
has been localized to the region of the pituitary, the origin of growth 
hormone, a distribution not followed by somatomedin C. Purifica- 
tion of the bioassayable agent indicates that is has a molecular weight 
of between 60.000 and 80.000, in contrast to that of growth 
hormone (20.000). and that the bioassayable activity is distinct from 
that of somatomedin C Growth hormone like activity detected in 
Cohn fraction IV as well as plasma activity, are found to be 
collectable on Dowex 50 resin, in contrast to somatomedin C and 
nonsuppressible insulin like activity The formation of bioassayable 
growth hormone-activity agents from radioimmunoassayable growth 
hormone and directly in the pituitary is suggested A L.W 


A79-47849 * Gating effects in Halobacterium halobium 

membrane transport J. K. Lanyi and M P Silverman (NASA, Ames 
Research Center, Extraterrestrial Research Div., Moffett Field, 
Calif.). Journal of Biological Chemistry, vol. 254. June 10, 1979, p 
4750 4755 32 refs. 

The transport of Na(+) via an H(+KNa(+) antiporter and of 
aspartate and serine via Na(+)/amino acid symport systems was 
studied in Halobacterium halobium cell envelope vesicles. Gradients 
for H(+l were produced by illuminating the bacteriorhodopsm 
containing vesicles at different light intensities, and the rate and 
extent of Na(+| trt tport were followed at functions of the 
electrochemical potential difference for protons. The coupling of 
Na(-e) and H(+) gradients suggested a translocation stoichiometry of 
2H(+)/Na(+) for the antiporter The rate of Na(+) transport increases 
steeply above a critical transmembrane electrochemical proton 
gradient, and since the electrical and the chemical potentials of H(+) 
•t this threshold point vary with the experimental conditions, while 
the sum of these potentials is constant, it was concluded that the 
gating of the Net*) transport is caused by the total electrochemical 
gradient. A.T. 


A79-4825) * Particle deposition due tJ turbulent diffusion 

in the upper rewiratory system. P Hamill (NASA. Ames Research 
Center. Moffett Field, Calif.; NASA, Langley Research Center, 
Hampton, Va., Umversidad Catolica. Caracas. Venezuela) Health 
Physics, vol. 36 Mar. 1979. p 355 369. 31 refs. Research supported 
by the Conseio Nacional de Investigaciones Cientfficas y Technolbgi 
cat 

Aerosol deposition in the upper respiratory system (trachea to 
tegmental bronchi) is considered and the importance of turbulent 
diffusion as a deposition mechanism is evaluated. It is demonstrated 
that for large particles (diameter greater than about 5 microns), 
turbulent diffusion is the dominant deposition mechanism in the 
trachea Conditions under which turbulent diffusion may be impor 
tent in successive generations of the pulmonary system are deter 
mined. The probability of particle deposition is compared with 
probabilities of deposition, as determined by the equations generally 
used m regional deposition models. The analysis is theoretical, no 
new experimental data is presented (Author) 


A79 49194 * Light driven solute transport in Halobacterium 

halobium. J. K. Lanyi (NASA, Ames Research Center. Moffett Field. 
Calif.). In Microbiology. Washington, DC.. American Society for 
Microbiology, 1979. p. 67-71 29 refs. 

The cell membrane of Halobacterium halobium exhibits diffei 
ential regions whch contain crystalline arrays of a single kind of 
protein, termed bacteriorhodopsm. This bacterial retinal-protein 
complex resembles the visual pigment and, eftei the absorption of 
protons, translocates H(*| across the cell membrane, leading to an 
electrochemcal gradient for protons between the inude and the 
outside of the cell. Thus, light is an alternate source of energy in 


these bacteria, m addition to terminal oxidation. The paper dealt 
with work on light-driven trantport in H. halohium with cell 
envelope vesicles. The diicuttion covert li(fst-driven movemcntt ol 
H(*l, Na C ♦!, and K(*). light-driven amino acid tranipo't. and 
apparent allotteric control ol amino acid transport The trheme ol 
eneigv coupling m H. halohium veticlet appears timple, its quantita- 
tive details are quite complex and reveal regulatory phenomena 
More knowledge is required ol the way the coupling components are 
regulated by the ion gradients present S.D. 


A79-49985 * Decondrtioning-induced exercise retponaes as 

influenced by i'sat acclimation. E. Shvart/. A Bhattacharya. S. J. 
Spermde. P. J. Brock. D. Sciaraffa. R F. Hamas, and J. E. Graenleaf 
(NASA, A met Research Canter. Biomedical Research and Man- 
Vehicle Systems Research Divs., Mollett Field, Calif.l. Aviation, 
S n *ce. and Environmental Medicine, vol. 50. Sept. 1979, p. 893-897. 
79 nils. 

A study to determine the elfect of heat acclimation and physical 
training in temperate conditions on changes m exercise tolerance 
following water- immersion deconditioning is presented Five young 
men were tested on a bicycle ergometer before and after heat 
acclimation and after water immersion. The subiects and the 
experimental procedure, heat acclimation and exercise training, 
water immersion, and exercise tolerance are discussed Heat acclima- 
tion resulted in the usual decreases m exercise heart rate and rectal 
temperature and an increase in sweat rate. Water immersion resulted 
in substantial diuresis despite water consumed. The results show that 
heat acclimation provides an effective method of preventing the 
adverse effects of water-immersion deconditioning on exercise 
tolerance. A.T. 


A79 50205 * A simple technique tor evaluation of vitality 

loss in aging mica, by testing their muscular coordination and vigor. 

J Miquel and M Blasco (NASA. Ames Research Center. Moffett 
Field, Calif.l. Experimental Gerontology, vol. 13. 1978, p 389 391. 
393-396 20 refs 


A79-50227 * Modification of a Kowa RC 2 fundus camera 

for self-photography without the use of mydriatics 0 E Philpott. 
G Harrison. C. Turnbill (NASA. Ames Research Center, Moffett 
Field. Calif.l. and P. F. Bailey (Portland Medical Center, Portland. 
Ore l. Brain Reararch Bulletin, vol. 4, 1979, p. 123 125. 

Research on retina) circulation during space flight required the 
development of a simple technique to provide self monitoring of 
blood vessel changes in the fundus without the use of mydriatics A 
Kowa RC 2 fundus camera was modified for self-photography by the 
use of a bite plate for postponing and cross hairs for focusing the 
tubfect's retina relative to the film plane Dilation of the pupils 
without the use of mydriatics was accomplished by dark adaption of 
the subject Pictures were obtained without pupil constriction by the 
use of a high speed strobe light This method also has applications for 
clinical medicine. (Author) 


A79-50232 * Synaptosomal uptake of hypothalamic mono- 

amines and recovery of pituitary adrenal activity following medial 
forebrain bundle lesions in rats. J P Heyhach P A Brown, and J 
Vetmkos DaneMii (NASA. Ames Research Center Biomedical Re 
search Drv., Moffett Field, Calif.l- Heuroendocnnology. vol. 78 
1979. p. 273780 22 refs. 


A79-63000 * Energy transduction in Halobactenum halo 

bium J K Lanyi (NASA, Ames Research Center. Moffett Field. 
Calif.l. In Membrane pro'ems in energy transduction New York. 


Marcel Dekker. Inc.. 1979. o 451 483 147 refs 

The properties and functions of the light energy transducing 
purple membrane of Halobactenum halobium ere reviewed Con 
sideration is given to the protein structure and composition of the 
membrane and the photochemistry of the protein-retinal complex 
known as bectenorhodopsm The role of becteno'hodptm m 
establishing and maintaining an electrochemical (H(*|| gradient is 
examined, and interactions of this gradient with Na(*l and K(s) 
gradients, the light induced transpoit of amino acids and the 
light induced phosphorylation of ADP a<e considered Bacteno- 
rhodopsm and the respiratory chain are discussed as alternative 
t~ 'Ces of energy for the maintenance of the H(«) gredient. 
Auvantages of the Halobactenum purple membrane system for 
studies of membrane energetics and the confirmation of the 
chemiosmotrc hypothesis are also noted A.L.W 


A 79 53291 * Brointtrumentetron for evaluation of workload 

in payload gpacialittt Results of ASSESS II H M Wegmann, R 
Herrmann (Deutsche Forschungs urrd Versuchsanstalt fur Lull und 
Raumfahrt, Institut fur Fkrgmediiin, Bonn, West Germany), and C. 
M Winget (NASA. Ames Research Center. Biomedical Research Div . 
Moffett Field. Calif I International Aeronautical Federation Inter 
national Aeronautical Correa. 30th. Munich. (Vest Germany. Sept 
17 22. 1979. Paper 79 88 1 7 p 6 refs 

Results of the medr;' experiment on payload specialist work 
toads conducted as part of the ASSESS II airborne simulation of 
Spacelab conditions are r rported Subjects were fitted with tempera 
ture probes and ECG. El G and EOG electrodes, and hormone and 
electrolyte excretion was monitored in order to evaluate the changes 
in circadian rhythmy sleep patterns and stress responses brought 
about by mission schecfcjles over the ten days of the experiment 
Internal dissociations of circadian rhythms, sleep disturbances and 
increased stress levels were observed, especially during the first three 
days of the experiment, indicating a considerable workload to be 
imposed upon the payload specialists An intensive premission 
simulation is suggested as a means of estimating overall workloads 
and allowing payload specialist adaptation to mission conditions The 
biomstrumentation which was developed and applied to the airborne 
laboratory is concluded to be a practical and reliable tool in the 
assessment ol payload specialist workloads. A L W. 


PATENTS 


N79 10182* National Aeronautics and Space Administration 
Amaa Research Canter Moffert Field Calif 

PROCESS FOR THC PREPARATION OF CALCIUM SUPER 
OXIDE Patens 

E Vernon Ballou I San Jose State Umv Calif I Pater C Wood 
(San Jose State Umv Calif I Theodore J Wydeven and Leroy 
A Spitie inventors Ito NASA) (San Josa State Umv Calif) 
Issued 18 Jul 1978 13 p Filed 11 Jul 1977 Supersedes 

N77 29252 (15 20 p 2645) 

INASA Case ARC 11053 1 US Patent 4 101 644 
US Patent Appl SN 814378 US Patent Oass 423 581 
US Patent Oass 23 252RI Avail US Patent Office CSCL 
070 

Calcium sureroiide is prepared in high yields by spreading 
a quantity of calcium peroxide diperoxyhydrata on the surface 
of a container positioning said container in a vacuum chamber 
on a support structure through which a coolant fluid can be 
circulated partially evacuating sard vacuum chamber allowing 
the temperature of the diperoxyhyd.-ate to reach the range of 
about 0 to about 40 C maintaining the temperature selected 
for a period of time sufficient to complete the disproprunation 
of the diperoxyhydrata to calcium superotide calcium hydroxide 
oxygen and water constantly and systematically removing the 
water as it is formed by sweeping the reacting malarial with a 
currant of dry men gas and/or by condensation of said water 
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on a cold surface backfilling lha chamber with a dry man gas 
and finally recovering th# calcium suparosida pioducad 

Official Gazette of tha U S Patant Offica 


N78- 10724* National Aaionautics and Spaca Administration 
Amas Raaaarch Cantar. Moffett field Calif 

CONTOUR DETECTOR AND DATA ACQUISITION SYSTEM 
FOR TNI LIFT VENTRICULAR OUTUNE Patant 

Johan H C Reiber inventory Ito NASA) Issued 18 Jul 1978 
19 p filed 18 fab 1977 Supersedes N77 17701 115 Ob 
p 10691 

(NASA Case ARC 10985 1 US Patent 4 101 961 
US-Patent Appl SN 769148 US Patant Class 364 417 
US Patent Clast 358 96 US Patent Clast 358 HI 
US Patent Clast 128 2 OSRI Avail US Patent Offica CSCL 

06B 

A real time contour detector and data acquisition system is 
described for an angiographic apparatus having a video scanner 
for converting an X-ray image of a structure characterized by a 
change in brightness level compared with its surrounding into 
video format and displaying the X ray image in recurring video 
fields The real-time contour detector and data acqusition system 
includes track and hold circuits a reference level analog computer 
circuit an analog compartor, a digital processor, a field 
memory and a computer interface 

Official Gaiell: :! me U S Patent Office 


N79 11684*| National Aeronautics and Space Administration 
Ames Research Center Moffett field Calif 

SU8CUTANEOUS CHANNELING PROBE Patent Applies 
tlon 

Gordon f Lund INAC NRCl Richard C Simmonds and Bill A 
Williams inventors Ito NASAI Filed 31 Oct 1978 12 p 
(NASA Case ARC 1 1091 1 US Patent Appl SN 9561621 Avail 
NTIS MC A02/MF A01 CSCL 06B 

The subcutaneous channeling probe 15 provided an instrument 
tor use m the placement of biosensors with long leads in animals 
The probe channeled subcutaneously through connective tissue 
from the site of lead entry 4 to the site of biosensor placement 
After securing a veneoi to the end of the probe the probe was 
pulled out of an esit incision 5 guiding the biosensor and lead 
into placa The probe was constructed of tleaible rod material 
such as standard 9 5 mm 13/8 inch) nylon rod and was provided 
with blunted pointed tips spearhead tip 8 and tapered end tip 9 
This design permitted the efficient channeling of the instrument 
through connective. tissue when force was eseded through the 
rod However because of the blunted edges 19 and tips the 
actual cutting of the connective tissue was kept to a minimum 
furthar the probe was constructed m sections 16 17 and 18 

NASA 


N78- 14188* National Aeronautics and Space Administration 
Ames Research Center. Moffeti field Calif 

MICROIllCTRORHORETIC APPARATUS AND PROCESS 

Beniamin W Grunbeum inventor (to NASA) (Calif Unnr Berkeley) 
issued 19 Dec 1978 14 p Filed 10 Nov 1977 Supersedes 
N78 11216 (16 02 p 01721 Sponsored by NASA 

(NASA Case ARC 11121 1 US Patent 4 130 471 
US Petent Appl SN 850507 US Patent Oess 204/ 180G 
US Patent Oeas 204 180S US Patent Class 204 289R 
US Patent Oass 23 2308 US Patent dess 424 12) Avail US 
Petent and Trademark Office CSCL 070 

New gel tray and lid assemblies designed for use in 
coniunction with slotted electrophoretic membrenes were 
developed to take advantage of recently improved microelec 
trophoretic eccesaones which mcluds a multisample applicator 
capable of applying up to 10 samples consecutively or simultane 
ously and a temperature control plate for dissipating the heat 
produced by electrophoresis m a gel The trays and membranes 
can be marketed ready for use as electrophoretic media or 
impregnated with venous specific substrates and dyes 

Official Geiarte of the U S Petent and Trademark Office 


N78- 14214* National Aeronautics and Space Administration 
Ames Research Center Moffeti Field Calif 

PREPARATION OF DIEUCTRIC COATING OF VARIABLE 
DIELECTRIC CONSTANT 8V PLASMA POLYMERIZATION 
P a te n t 

Martin Hudia (Allis Chalmers Milwaukee) and Theodore Wydeven 
inventors (to NASA) Issued 2 Jan 1979 8 p Filed 11 Feb 
1977 Supersedes N77 17246 (16 08. p 10101 Division of 

abandoned US Petent Appl SN-689172. filed 23 Jun 1876 
(NASA Case ARC- 10892 2. US Patent-4.132.929 
US Patent Appl SN 767912. US Patent Cless 428 41 1 . 

US Patent Ossa 427 -4 1. US Patent Class 42 7-294 

US Patent Appt-SN-589172) Avail US Patimt and Trademark 

Office CSCL 07 C 

A plasma potymeruation process for the deposition of a 
dielectric polymer coating on a substrata comprising disposing 
of the substrate in a closed reactor between two temperature 
controlled electrodes connected to a power supply ts presented 
A vacuum is maintained within the dosed reactor, causing a 
monomer gas or g<s mixture of a monomer and diluent to flow 
into the reactor generating a plasma between the electrodes 
The vacuum vanes and controls the dielectric consient of the 
polymer coating being deposited by regulating the gas total and 
partial pressure, the electric field strength eno frequency, and 
the current density 

Official Gazette of the U S Patent and Trademark Offica 


N7B- 14788*1 National Aeronautics and Space Administration 
Ames Research Center. Moffeti field. Calif 
INDOMETHACIN ANTIHISTAMINE COMBINATION FOR 
GASTRIC ULCERATION CONTROL Potent A— Seeds n 

Patricia A Brown (San Joae State Untv . Calif) and Joan 
Varnikos-Danellts inventors (to NASA) Filed 29 Dec 1978 
19 p 

(NASA Case ARC 11118-2. US Patent-AppI SN 9744761 Avail 
NTIS HC A02/MF A01 CSCL 06E 

Gaatnc ulcers caused by the ingestion of mdometheem by 
tubfects under stress are significantly reduced by administering 
to the subtects together or m sequence such antihistamimc 
drugs as pyrilemme. promethazine matiarmde or cimetidine The 
dosages may range from 26 to 200 mg daily for the in- 
domethacm and from 200 mg to 1 5 g daily for the antihista- 
mine NASA 


N79- 16248" National Aeronautics and Space Administration 
Ames Research Center. Moffeti Field Calif 

ELECTRIC DISCHARGE FOR TREATMENT OF TRACE 
CONTAMINANTS Patent 

Daniel L Flemm (Stanford Untv Calif I and Theodore J Wydeven 
Jr. inventors (to NASA) Issued 19 Dec 1978 9 p Filed 

23 May 1977 Supersedes N77 24771 (15 16 p 20331 

(NASA Case ARC 10975 1 US Patent 4 130 490 
US Patent Appl SN 799832 US Patent Oass 250 531 
US Patent Oass 260 640 US Patent Oass 250 5411 Avail US 
Patant and Trademark Offica CSCL 09C 

A radio frequency glow discharge reactor is described for 
removing tiace oaidizable contaminants from an oxygen bearing 
atmosphere The reaction chamber is defined by an inner metal 
electrode facing a dielectric t. .ed by an outer conductive 
electrode In one embodiment a conductive liquid forms the 
conductor of an outer electrode and cools the dielectric A 
resonator coupled to a variable radio frequency source generates 
the high voltages for creating a glow discharge in the chamber 
at a predetermined pressure whereby the trace contaminants 
are oxidized into a few simple non tosic products that may be 
easily recovered The corresponding process for removal of trace 
contaminants from an osygen bearing etmosphe-e with high 
efficiency independent of the concentration level is also dis 
closed Official Gazette of the U S Patent and Trademark Office 


N79 18062* National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

OXYGEN POST TREATMENT Of PLASTIC SURFACE 


COATIO WITH PLASMA POLYMf SIZED SILICON 
CONTAINING MONOMERS Patent 

Theodore J Wydeven and John H Hollanhan Jr mvantor* Ito 
NASA I Issued 30 Jan 1979 S p Triad 21 Mar 1977 
Supersedes N77 20256 (15 11 p 1433) Continuation in part 

of abandonad US Patani Appl SN 034304 triad 21 Nov 1975 
(NASA Caia ARC 10915 2 US Palant 4 137 365 
US Patani Appl SN 7790B3 US Patant Class 429 412 
US Patent Claat 427 40 US Patent Claaa 427 41 
US Patant Data 428 447 US Patent- Claaa 428 451 
US Patant Appl SN 0343041 Avail US Patant and Trademark 
Office CSC l 1 1 B 

The ablation leaiatanca of piaatic turfacet coated with 
polymenied o'ganotilanet can be significantly improved by 
poet treatment ot the polymerized eilene .n an oaygen plaama 
For optical purpoeet lha advantagaa of thia poet treatment are 
developed with a tranepereni polycarbonate ream eubetrate coated 
with plaama poly mar iced vmyltrimethosysilene 

Official Gazette of the U S Patant and Trademark Office 


N79 24651* National Ae'oneutice and Space Admimetralion 
Amet Retearch Cental Moffett Field Calif 
SPACESUIT MOBILITY KNEE JOINTS Patant 
Hubert C Vykukal inventor Ito NASA) leaned 1 May 1979 
19 p Filed 3 Mar 197B Supeieedee N78 18763 i16 09 

p 1209) Divieion of US Patent Appl SN 753965 tiled 23 Dec 
1976 US Patent 4 091 404 
NASA Caaa ARC 1 1058 2 US Patent 4 151 612 
US Patent Appl SN 883094 US Patent Class 2 2 1A 
US Patent Oaaa 285 235 US Patent 4 091 464 
US Patent Appl SN 7539651 Avail US Patent and l ademaik 
Office CSCL 05M 

Pleasure auit mobility tointa are tor uae m interconnecting 
adiecent segments of an hermetically sealed apareaurt m which 
low torques low leakage and a high degree of 'eliatulity a>e 
required Each of the tointe is a special purpose tomt characterized 
by substantially constant volume and low torque characteristics 
and includes linkages which restrain the tomt from longitudinal 
distension and includes a ftesible substantially impermeable 
diaphragm of tubular configutatron spanning the distance between 
pivotally supported annuli The diaphragms of selected (ointa 
include 'Oiling convolutions for balancing the tointa while various 
lOints include wedge shaped sections which enhance the ’enqe 
of motion tor the |Oints 

Official Garette of the U S Patent and Trademark Office 


N79 28661* National Aeronautics and Space Administration 
Amos Research Center Moffett Field Calif 

CONTROLLER ARM FOR A REMOTELY RELATED SLAVE 

ARM Patent 

John K Salisbury Jr mvantor (to NASA) iStanford Umv Calif I 
Issued 10 Jul 1979 Up Filed 19 Aug 1977 Supersedes 
N77 30751 (16 - 21 p 28411 Sponsored by NASA 
(NASA Case ARC 1 1052 1 US Patant 4 180 508 
US Patant Appl SN 826202 US Patent Class 414 4) Avail US 
Patant end Trademark Office CSCL 131 

A segmented controller arm configured and dimensioned to 
form a immature kinematic replica of a remotely related slave 
arm is disclosed The arm includes (Da plurality of tomts for 
affording segments of the arm simultaneous angular displerement 
about a plurality of pairs of intersecting ases 121 a plurality of 
position sensing devices for providing electrical signals indicative 
of angular displacement impeded to corresponding segments of 
tha controller shaft about the ases and (3) a control signal 
circuit fo> generating control signals to be transmitted to the 
slave arm The arm is characterized by a plurality of yokes 
each being supported lor angular displacement about a pan o' 
orthogonally related asas and counterbalanced against gravitation 
by a cantilevered mass 

Official Gazette of the U S Patent and Trademark Office 


N79 30921 ‘if National Aeronautics and Space Administration 
Amne Research Center Moffett Field Calif 

MINE IMMOBILIZATION METHOD AND APPARATUS 
Patent Application 

Kenneth H Lambson ILembeon Kenneth and Assoc San Diego 
Calif) and Hubed C Vykukal inventors Ito NASAI Filed 13 Jul 
1979 16 p 

(NASA Case ARC 11167 1 US Patent Appl SN 057526) Avail 
NTIS HC A02/MF A01 CSCL 06 B 

A spine immobilization apparatus which uses a normally flat 
flesibfe bladder Died with beads or microballoons is described 
The beads form a rigid mass when the pressure within the 
bladder is decreased below ambient through the use of a suction 
pump The bladder can be conformed to the victim s torso to 
provide the desired restraint It is strapped to the victim prior 
to being rigidified by an arrangement of straps which avoid tha 
stomach area The bladdei is adapted lo be secured to a rigid 
suppod i a a rescue chair so as to enable removal of a victim 
after tha bladder has been made rigid A double sealing connector 
•s used to connect the bladder to the suction pump and a control 
va'za is employed to vary tha pressure within the bladder so as 
to sofien and harden the bladder as desired NASA 


N79 33220*4 National Aeronautics and Space Administration 
Ames Research Center Moffett Field Cali* 

ENVIRONMENTAL FOG RAIN VISUAL DUPLAY SYSTEM 
FOR AIRCRAFT SIMULATORS Patent Application 

Wendell 0 Chase mvantor Ito NASAI F.lad 29 Jun 1B79 

62 p 

(NASA C se ARC 11158 1 US Patent Appl SN 053566) Avail 
NTIS HC A07 MF A01 CSCL 148 

A combination of electronic and mechanical integrated 
elements which operate together era used to nroduca realistic 
environmental conditions that would actually be encountered by 
a pilot flying an eucraft The electronic elements of the system 
include a 'aai lima digital computer a calligraphic color display 
which simulates landing lights of selective intensity and a color 
television camera for producing a moving color display of tha 
airport runway as depicted on a model terrain board The 
mechanical simulation elements of tha system include an 
environmental chamber which ran produce natural fog nonhomo 
geneous fog ram and fug combined ot ram only A pilot looking 
through tha aircraft windscreen will look through tha tog and/or 
ram generated m tha environmental chamber on to a viewing 
screen with tha simulated colot image of tha airport runway 
and observe a vary real simulation of actual conditions of a 
runway as it would appaa' through actual tog and/of ram 

NASA 
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K7I 1K>22*f National Aeronautic* and Spaca • drunistration 
Am#* Research Cantat Moffett Field Calif 

AIRCRAFT FUOHT SIMULATION Of BRACE LAB IKPIRI 
MINT UMNO AN IMPLANTED TELEMETRY BYSTIM TO 
OBTAIN CARDIOVASCULAR DATA FROM TMI MONKEY 

41 

E P McCutchaon. fl Miranda T B Fryei G Hodges B D 
Newson and N Pact If NASA Goddard Spaca Flight Cantar 
Ninth Coni on Spaca Simulation 1977 p 141-163 rah I For 
primary documant aaa N79 19013 10121 
Avail NT'S HC A20/MF A01 CSCl OBB 

Tha utility of a multichannal implantabla talamatry system 
tor obtaining cardiovaacular data wai taatad at a monkey with 
a CV 990 aircraft flight annotation of a apaca flight experiment 
Valuabl# data were obtainad to aid planning and aaacution of 
flight aapanmanta uamg chronically inatrumantad animal* Author 


N79 201S6*# National Aaronautici and Spaca Admimatration 
Ama* Research Cantat Moffatt Field Calif 

CALORIMETER PROSES FOR MEASURING HIGH THCR 
MAL FLUX 

Lany D Russell Apt 1979 13 p 

(NASA TM 78673 A 7772) Avail NTIS HC A02/MF A01 
CSCL 14B 

Eapai viable slug type calonmatai probe* w#r* developed for 
maaaunng high heat flu* level* of 1C 30 kW/*q cm m alactnc arc 
i*t lacUitia* Tha probe* war* constructed with thm tungatan 
cap* mounted on Teflon bodia* Tha temperature of the back 
surface of the tungatan cap i* measured and its time rata of 
change gives the steady state abaoibad heat flu* a* tha calonmatai 
probe heats to destruction whan maenad into the arc iet Design 
construction test and performance data are presented S E S 


NTS 213B4*f National Aeronautic* and Space Administration 
A me* Research Cent# Moffett Field Calif 
ADVANCED VEHICLE SEPARATION APPARATUS 

Michaal J 0 Spring and Ronald E Mancmi In iti The 12th 
Aerospace Mach Symp Apt 1979 p 131 141 (For primary 
document see N79 21352 12 37) 

Avail NTIS HCA11/MFAG1 CSCL 2 OK 

A method of obtaining test data from two independent models 
or bodies in a conventional wind tunnel is described The system 
make* efficient use of wind tunnel test time with computer 
control performing comples coordinate transformation* necessary 
for modal positioning The apparatus t* designed to be used m 
any of tha three Unitary Wind Tunnels at NASA Ames Re 
search Center Mechanical design details and a bust description 
of Hie control system tor the separation apparatus are pre 
sented J M S 


N79 21373*# National Aeronautic* and Space Administration 
Ames Research Center Moffett Field Calif 

NASA ARC 919 cm AIRBORNE INFRAREO TELESCOPE 

Robed E Mobley and Ted M Brown In rfi Tha 12th Aerospace 
Mach Symp Apr 1979 p 233 242 ref* iFor primary document 
see N79 21362 12 37| 


Avail NTIS HCA11/MFA01 CSCL 20K 

A 916 cm apertuir- telescope installed aboard NASA 
Lockheed C 141 A aircraft foi the performance of infrared 
astronomy is described A unique feature of the telescope ■* 
that its antue structure is supported by a 41 cm spherical air 
bearing which effectively uncouples il from aircraft angular motion 
and with medial stabilitation and star tracking limits tracking 
errors to less than 1 arc second m most applications A genera 1 
description of the system a summary of its performance and a 
detailed description of an offset tracking mechanism is pre 
sented J M S 


N79 21391*| National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

TWO DIMENSION A u OSCILLATING AIRFOIL TEST AP 
PARA TUB 

Frank L Gibeon Andrew J Mucker Jr and Dnnm* S Matsuhno 
In NASA Goddard Spaca Flight Center The 1 1th Aerospace 
Mach Symp 28 Apr 1977 p 177 184 IFor primary document 
see N79 21374 12 37) 

Avail NTIS HCA11/MFA01 CSCL 20K 

A two dimensional oscillating airfoil test apparatus is 
presented as a method of measuring unsteady aerodynamic forces 
on an airfoil or rotor blade section The oscillating airfoil fast 
rig which is being built for use in an 1 1 X 1 1 foot transonic 
wind tunnel I s peed range M - 0 4 141 will allow determination 

of unsteady loadings and detailed pressure distributions on 
representative airfoil sectiona undergoing simulated pitching and 
flapping motions Tha design detail* of the motion generating 
system and supporting structure art presented This apparatus 
is new in the construction phase JAM 


N79 21R22*f National Aeronautics and Spaca Administration 
Ames Research Center Moffett Field Calif 

NASF TRANSPOMTION NETWORK A COMPUTING 
NETWORK FOR UNSCRAMBLING p ORDERED VECTORS 

Raymond S Um Apr 1979 37 p r#f* 

NASA TP 1426 A 76461 Avail NTIS HC A03/MF A01 CSCL 

098 

The viewpoints of design programming and application of 
the tianaportation network ITNi it presented The TN it a 
programmable combinational logic network that connects 
621 memory module* to 612 processors The unscrambling of 
p ordered vectors to 1 ordered vector* m one cycle it desenbed 
The TN design it bated upon the concept of cyclic groups from 
abstract algebra and pnmttive roots and indices from number 
theory The programming of the TN it very simple requiring 
only 20 bits 10 bits for offset control and 10 bits for banal 
twitch shift control Thrt simple control it asecutad by th# control 
unit (CUI not th* processors Any memory access by a processor 
must be coordinated with th* CU and wait loi all other processe s 
to com* to a synchronization point These wad and synchronisation 
events can be a degradation in performance to a computation 
The TN application is for multidimensional data manipulation 
main* . 'Ores smg and data sorting and can also perform a 
perfect shuffle Unlike other more complicated and powerful 
permutation networks the TN cannot d possible at all unsciambl* 
non p ordered vector* in one cycle S E S 


118 


N79 22646*# Naliontl Aeronautic* ano Space Administration 
A mat Raaaarch Canter Moffatt Field Calif 

DESIGN OF A PIEZOELECTRIC SHAKER FOR CENTRIFUOE 
TESTING 

Jeffrey G Canclim and Jerald M Henderson I California Univ 
Davial In NASA Johnson Spaca Cantai The 13th Aaroapaca 
Mach Symp 1979 p 69-70 rata (Foi pnmary document aaa 
N79 22539 13 391 

Avail NTIS HCA13/MFA01 CSCL 131 

The datign of a prototype piezoelectric shekel and na 
development to data la described Although certain daaign 
pioblamt remain to be aolved the pieioalactnc ayatam ahowa 
piomiaa for adaptation to a largai payload ayatam auch at the 
propot ad geotechnical centrifuge at the Amaa Raaaarch Canter 

JAM 


N79-22B47*# National Aeronautic* and Spaca Admin.atiation 
Amaa Raaaarch Canter Moffatt Field Calif 

HEUCAL GRIP FOR THE CABLE CARS OF SAN FRAN 
CISCO 

Rich t J Peyran In NASA Johnton Spaca Canter The 13th 
Aero-pec* Mach Symp 1979 p 83 93 re*t >For primary 
document tea N79 22639 13 391 
Avail NTIS HC A13/MF A01 CSCL 131 

A helical cable car grip to mmimua high maintenance coati 
of San Franciacoa cable car operation it pratantad The grip 
ettabiiahet a rolling contact between the cable and grip to reduce 
eliding friction and aetociated cable wear The daaign develop 
mam and tatting of the helical cable cai grip are detcnbed 

JAM 


N79 26782*1 National Aaronautict and Spaca Adminitl'ation 
Amat Rataarch Cant*' Moffatt Field Calif 

A LONG RANGE ANO LONG LIFE TELEMETRY DATA 
ACQUISITION SYSTEM FOR HEART RATE ANO MULTIPLE 
BODY TEMPERATURES FROM FREE RANGING ANIMALS 

Gordon F Lund iSan Jote State Univ I Richard M Westbrook 
Thomae b Fryer and Rafael F Muanda M»y 1979 74 p 

reft 

(NASA TM 78690 A 7824) Avan NTIS HC A04/MF A01 
CSCL 068 

Th* tytlem include* an implantable transmitter avtamal 
receiver ratranamittar collar and a miciop'ocataoi controlled 
demodulator The size of the implant n tunable for animalt 
with body weight* of a law kilogram* or more further tire 
reduction c* the implant it pottibl* The ECG it tented by 
electrode* designed for internal telemetry and to raduca movamani 
artifacts Th* R wave characteristic* are than specifically selected 
to tugger a short radio frequency puts* Temperature* a'* tented 
at detired location* by thermistor* and than bated on a 
heerbeat counter transmitted intermittently via pu w interval 
modulation Thit modulation scheme includes fir*i and last 
calibration intervals for a reference by ratio* with the temperature 
interval* to achieve good accuracy even over long periods Pulta 
duration and pulte sequencing are used to discriminate between 
head lata and temperature pulse* a* well at RF interference 

Author 


N79 30*47*# National Aeronautic* and Spa e Administration 
Ames Research Center Moffett Field Calif 

CONCURRENT ERROR DETECTING CODES FOR ARITHME 
TIC PROCESSORS 

Raymond S L>m Aug <979 27 p ref* 

NASA TP 1628 A 78101 Avail NTIS HC A03/MF A01 CSCL 

>9R 

A method of concurrent error detection for arithmetic 
processors it described Low cost residue code* with check length 
l and chackbese m 2 to the l power 1 e>e described for 
checking arithmetic operation* of addition subtraction mutvplice 
non division complement shift and rotate Of the three 
numbei representations th* signed magnitude lep'esentetion it 


preferred for reaidue checking Two methods of residue genetation 
are described th* standard method of uamg modulo m adders 
and the method of using a salt testing residue tree A simple 
single bit parity check code it descnbud fci checking the logical 
operations of X0R OR and ANO and alto the arithmetic 
operations of complement shift and rotate For checking 
complement shift and rotate the tingle bit parity check code it 
simpler to implement then the residue codes G Y 


NASA CONTRACTOR REPORTS 


N?B 1 241 7 * (# Control Technology Associates Cupertino Calif 

LABORATORY DEMONSTRATION OF AIRCRAFT ESTIMA 
TION USING LOW COST SENSORS Final Report 

John A Sorensen (1978| 84 p refs 
I Contract NAS2 93821 

INASA CR 1620491 Avail NTIS HC A06/MF A01 CSCL 

148 

Four nonlinear state estimators were devised which provide 
techniques for obtaining the angular orientation (attitude! of the 
aircraft An estensive FORTRAN computer program was developed 
to demonstrate and evaluate the estimators by using recorded 
flight test data This program simulates the estimator operation 
end it compete* th* state estimates with actual state measure 
mentt The program was used to evaluate th* state estimators 
with data recorded on the NASA Ames CV 990 and CESSNA 
402B aircraft A preliminary assessment was made of th* memory 
word length and timing requirement* for implementing th* 
selected stats estimator on a typical microcomputer G Y 


N79 24667*# Washington Umv Seattle Dept of Atmospheric 
Sciences 

MIDDLE ATMOSPHERE PROJECT A SEMI SPECTRAL 
NUMERICAL MODEL FOR THE LARGE SCALE STRATO 
SPHERIC CIRCULATION 

James R Holton and William Wehibein May 1979 78 p refs 
(Grant NsG 22281 

(NASA CR 168663 Rapt 1) Avail NTIS HC A06/MF A01 
CSCL 04A 

The complete model it a temitpecnal model in which the 
longitudinal dependence ■* ryoietanted b, e«pan*.on m tonal 
harmonics while th* 'atitud* and height dependencies ar* 
represented by a find* difference grid Th* model it based on 
th* primitive equations m in* >og pressure coordinate system 
The lower boundary of th* model domain is set at th* 100 mb 
level lie near the t'Opopautal and the effects of troposplienc 
forcing are included in th* lower boundary condition Th* upper 
boundary it at appioiimately 96 km and the latitudinal estent 
is either global oi hemisphem The basic differential equations 
arid boundary condtiont s>* outlined The finite difference 
equations a'* detcnbed Th* initial conditions a'* discussed and 
a sample calculation is presented Th* FORTRAN coda is given 
in the appendix G V 


N79 24967*# Informatics Inc Palo Alto Calif 

COMPUTATIONS OF UNSTEADY TRANSONIC FLOW 
GOVERNED BY THE CONSERVATIVE FULL POTENTIAL 
EQUATION USING AN ALTERNATING DIRECTION IMTLIC 
IT ALGORITHM 

Pet*' M Goorpan Jun 1979 48 p refs 
(Contract NAS2 98911 

(NASA CR 1522741 Avail NTIS HC A03 Ml A01 CSCL 

01 A 

A development was the time linearization of th* density 
function This linearization -educes the solution process from 
solving |usl a single equation Two sample cases were computed 
First a one dimensional traveling shock wav* was computed 
and compared with tn* analytic solution Second a two 
dimensional case was cell ulated tor a how help which insulted 



from a thickening ar.d subsequently thinning airfoil The resulting 
flow field which included a traveling shock wave was compared 
to the flow field obtained from the low frequency small 
disturbance transonic equation JAM 


N79-26070'|f Control Data Corp St Paul Minn Research 
and Advanced Oesign Lab 

FEASIBILITY STUDY FOR A NUMERICAL AERODYNAMIC 
SIMULATION FACILITY. VOLUME 3 FMP LANGUAGE 
SPECIFICATION USER MANUAL Final Report 

B G Kenner and N R Lincoln May 1979 263 p 4 Vol 
(Contract NAS2 96981 

(NASA CR 152289) Avail NTIS HCA12/MFA01 CSCL 

148 

The manual >s intended to show the revisions and additions 
to the current STAR FORTRAN The changes are made to 
incorporate an FMP IFlow Model Processor) for use in the 
Numerical Aerodynamic Simulation Facility INASFI for the purpose 
or simulating fluid "ow over three-dimensional bodies in wind 
tunnel eniiron.-'C.its and in free space The FORTRAN program 
mmg language for the STAR- 100 computer contains both COC 
and unique STAR exten.ions to the standard FORTRAN Several 
of the STAR FORTRAN extensions to standard FOR TRAN allow 
the FORTRAN user to exploit the vector processing capabilities 
of the STAR computer In STAR FORTRAN vectors can be 
expressed with an explicit notation functions are provided that 
return vector results and special call statements enable access 
to any machine instruction G Y 
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A.’° 1 759 1 * Real time mass flovv computer for Arc Jet 

Wind Tunnel J Vidal (NASA Ames Research Center. Moffett Fn'„, 
Cvlif.l It. International Instrumentation Symposium. 24th, Albu 
qui rque. N Mex., May 1 5. 1978 Proceedings Part 1 (A79 
1*676 09351 Pittsburgh. Pa, Instrument Society c* America 1978, 
p 217 221 6 refs 

Experiments at the Arc let Tunnel at Ames Research Center 
have typical run times of 5 10 sec during which the test model 'S 
subiected to an environment simulating reentry into Jupiter Previous 
real-time determination of mass flow required off line manual 
computations from tap'd or strip chart data The present paper 
describes a computer which provides personnel with real time 
computations of mass flow Using an 8-b't micioprocessor and 
standard TTL interface circuitry, the unit interrogates temperature 
and pressure instruments with other parameters to compute mass 
flow 8 J. 


A79 20057 * On the mean meridional mass motions of the 

stratosphere and mesosphere T Dunkerton (Washington, University 
Seattle, Wash ) Jourrtl of the Atmospheric Sciences vol 35, Dec 
1978, p 2325 2333 52 refs. Orani No NsG 2228 

Using a simplified, approximate Lagrangian mean' dynamical 
for.-.ulation. the mean meridional mass circulation of the strato- 
sphere and mesosphere is discussed Under solstice conditions, it is 
shown that this Lagrangian-mean circulation may be inferred, as a 
fir t approximation, from the Eulenan mean diabetic heating Dia- 
banc heat.og rates for the solstices originally derived by Murgatroyd 
and Gooay (1658). result in Lagtangun-rrean rising motion at the 
tropical tropopause. subsidence across the extra tropical tropopause. 
and a very strong summer to winter pole flow in ihe mesosphere 
This circulation is exactly that obtained by Murgatroyd and Single 
ton (1961) for the solstices Those authors, however, attempted to 
identify this circulation as the Eun 'ian mean motion, and were later 
criticized for their neglect of the mendional eddy heat flux in the 


calculation, which proved to be extremely important in the winter 
hemisphere. The present study, nevertheless, indicates that Murga 
troyd and Singleton's circulation may in fact be representative of 
actual air parcel motions in the stratosphere and mesosphere 

(Author) 


A79 2 3669 * An unusually large westerly amplitude of the 

quasi-biennial oscillation L Coy (Washington. University, Seattle. 
Wash.). Journal of the Atmospheric Sciences vol. 36, Jan 1979, p, 
174 176. Grant No. NsG 2228 

A time-height section of the quasi-biennial oscillation is pre 
sented for the period 1950-1978. The data are from the Canal Zone 
station through June 1970 and from Kwaialein from July 1970 
through April 1978 (both stations are near 9 deg N). The most 
striking feature m the new data is the unusually strong westerly 
phase which occurred in the winter of 1977-1978 The magnitude of 
the westerly amplitude in December 1978 was over 60 m sec at and 
above 10 mb The easterly phase below the westerly phase o< the 
1977 1978 winter was also unusually large The other features in the 
new data are oonsistent with past observations. B J. 


A79-24154 * Plasma waves near Venus • Inibal observations. 

F L. Scarf, W W L. Taylor, and I M. Green (TRW Defense and 
Space Systems Group. Redondo Beach Calif ) Science, vol. 203, 
Feb 23, 1979. p 748 750 9 refs Contracts No NAS2 8809 No 
NAS2 9842 

The Pioneer Venus electric field detector was used to observe 
significant effects of the interaction o* the solar wind with the 
ionosphere of Venus all along the orbiter traiectory. Information on 
sharp and diffuse shock structures and on plasma oscillations emitted 
by suprathermal electrons beyond the bow shock is considered, and 
wave particle interaction phenomena important near the boundary of 
the dayside ionosphere are noted. M L. 


A/9-24170 * Preliminary results of the Pioneer Venus 

nephelometnr experiment B Ragent I NASA Ames Research Center, 
Moffett Field. Calif I and J Blamont (CNRS. Service d'Aeronomie 
Vetrieres le Buisson Essonne France) Science vol 203 Feb 22 
1979. p 790 792 7 refs 

Preliminary results of the nephelomcter experiments conducted 
aboard the large sounder , day. north, and night probes of the Pioneer 
Venus mission are presented The vertical structures of the Venus 
clouds observed simultaneously at each of the tour locations from 
altitudes of from 63 kilometers to the su’face are compared, and 
similarities and differences ate nored Tentative results from attempt 
mq to use the data from th aphelometer and cloud particle size 
spectrometer on the sound-r probe to identify the indices of 
reft action of cloud par'iclr in various regions of the Venus clouds 
art reported Finally the nephelometer readings for tne day probe 
during impact nn the surface of Venus are presented (Author) 


A79 28074 * Data processing in mfre'ed astronomy R F. 

Pelzmann, Jr. (NASA, Ames Research Center. Institute for Advanced 
Computation. Moffett Field, Calif.) In Modern utilization of in 
hared technology IV. Proceedings of the Seminar, San Diego. Calif.. 
August 30. 31, 1978 (A79 28069 10-35) Bellingham, Wash . Society 
of Photo-Optical Instrumentation Ergmeers. 1978, p. 36-42 7 refs 
Infrared astronomy is often carried out with rocket probes or 
orbiting satellite telescopes in order to escape the effects of atmo 
spheric absorption. The data returned from such missions is a highly 
abstracted digital representation of measurements made by analog 
detectors. The ability to extract infrared-emission information from 
these data streams depends on a thorough understanding of the 
information now from the telescope aperture to the computer cen 
ter. This paper reviews the primary elements of this end to end 


concept end the imped of eech of these elements on the data 
processing algorithms, including the division between onboard and 
ground processing for scientific measurements. B J 


A78 34240 * Ai it icor relation of X ray bright points with 

sunspot number 1970 1978 L Golub (Harvard Smithsonian Center 
for Astrophysics. Cambridge. Mass ) J M Davis, and A S. Kneger 
(American Science and Engineering. Inc., Cambridge. Mass ' Astro 
physiol Journal Pan 2 Letters to the Editor, vol 729. May 1 . 
1979 p LI 45 1150 15 refs Contracts No NASw 2027 No NAS2 
7424, No NAS2 8683 No NAS8 27758 No NASS 31374 

Soft X-ray observations of the solar norona over the period 
1970 1978 show that the number of small short lived bipolar mag 
netic features IX ray bright points) varies inversely with the sunspot 
index. Dunna the entire period from 1973 to 1978 most of the 
magnetic flux emerging at the solar surface appeared m the form of 
bright points In 1970, near the peak of solar cycle 20, the contribu 
tions from bright points and from active egions appear to be 
approximate^ equal These observations strongly support an earlier 
suggestion that the solar cycle may be chataoenred as an oscillator 
in wave-number space with relatively little variation in the average 
total rate of flux emergence. (Author) 


A79-40779 * A /31,16/ Reed Solomon Code for large mem 

ory systems R S Lim (NASA, Ames Research Center. Moffett 
Field, Calif I In National Computer Conference New York. N Y , 
June 4 7, 1979, Proceedings (A79 40276 1 7 591 Montvale, N.J , 
AF IPS Press, 1979. p 205 208 12 refs 

This paper describes the encoding and the decoding of a (31.151 
Reed Solomon Code for multiple burst error correction tor large 
memory systems The decoding procedure consists of four steps (II 
syndrome calculation. (2) error location polynomial calculation. (3) 
error location numbers calculation, and (4) error values calculation 
The principal features of the design are the use of a hardware shift 
register for both highspeed encoding and syndrome calcu'ation. and 
the use of a commercially available (31 151 decoder for decoding 
Steps 2. 3 and 4 (Author) 


A79-40818 * Furthei results of the Pioneer Venus 

nephelometer experiment J Blamont (CNRS Seivice d Aeronomie, 
Verridresle Bu.ison, Essonne. France) and B Raqent (NASA, Ames 
Research Center. Moffett Field. Calif ) Science vol 205 July 6 
1979, p 67 70 9 refs 

Backscattenng data foi the nephelometer experiments con 
ducted aboard the Pioneer Venus mission piobes. including data up 
to the fullest altitudes mrasuted by the probes, are presented A lew 
small signals were detected below the maul cloud deck Ambient 
radiation was measured at near ultraviolet and visible wavelengths 
the variation of extinction of neai ultraviolet with altitude is 
inferred Ambient radiance decreased more tapidiy at 530 than at 
745 nanometeis .n the lower atmosphere (Author) 


A79-41400 * Telemetry of intracranial pressure T B fryer 

S. D. Corbin, G. 0 Silverberq, £ V Schmidt, and A K. Ream 
(NASA Ames Research Center Moffett Field Stanford University 
Stanford. Calif I Biotelemetry and Patient Monitoring vol 5 no 2, 
1978 p 88 117. 33 nfs Grant No NGR 05 070 634 

A completely implantable epidural pressure telemetry system 
designed for accurate measurement of intracranial pressure (ICPl is 
described The implant device is batterylexs. providing unlimited 
operating life The described system uses a capacitive pressure 
transducer with excellent long term stability Once detected with the 
transducer and converted to a frequency with the oscillator 
electronics the pressure signal is digitized If is then telemetered 
Without the possibility of further degradation Alter detection with 


the small external module, the data can be retransmitted by a radio 
link for complete patient mobility or the energizer signal pickup 
module can be wired to a bedside readout unit Continuous data are 
available from the system so that the dynamic ICP changes reflecting 
arterial blood pressure can be observed and used for diagnosis. SO 


A7941424 * An inductively powered telemetry system for 

temperature. EKG, and activity monitoring T B Fryer. G F Lund, 
and 8 A. Williams (NASA, Ames Research Center, Mo'fett Field, 
Calif I Biotelemetry and Patient Monitoring, vol 5. no 2, 1978, p 
53 76 10 refs Grant No NsG 2293 

An implant telemetry system for the simultaneous monitoring 
of temperature, activity, and EKG from small animals, such as rats, 
has recently been designed with the novel feature that instead of a 
battery the system is energized by an inductive field A 250 kHz 
resonant coil surrounds the cage (30 x 30 x 20 cml and provides the 
approximately 100 microwatt of power required to operate the 
implant transmitter while allowing the animal unrestrained move 
ment in the cage The implant can also he battery operated if desired 
RF transmission is in the 810 MHz band which allows the use of a 
simple, essentially single 1C chip, receiver (Authorl 


A79 43930 * Equatorial wave mean flow interaction - A 

numerical study of the role of latitudinal shear J. R Holton 
(Washington, University. Seattle, Wash ). Journal of the Atmospheric 
Sciences, vol 36. June 1979, p 1030-1040 13 refs NSF Grant No 
ATM 78 84633 Grant No NsG 2278 

A time dependent primitive equation model for an equatorial 
channel is used to assess the interaction of equatorial Kelvin and 
mixed Rosshy qravity waves with the mean flow The proposed 
model involves a semiimplicit time differencing scheme and a 
finite-difference grid in the meridional plane It is shown that forced 
equatorial waves interact with mean flow to produce equatorial rets 
characterized by downward-moving westerly (Kelvin wave forcing) 
and easterly (mixed Rossby gravity wave forcing) shear zones, 
respectively For parameters characteristic of the observed waves in 
the equatorial stratosphere, the wavemean flow interaction process 
always reduces the amplitude of any initial cross-equatorial mean 
wind shear The mean flow profile tends to become symmetric about 
the equator as the interaction process continues S D. 


A79 48218 * A possible 2 day oscillation near the tropical 

stratopause L Coy (Wash ngton. Un-veiSity. Seattle Wash I Journal 
ol the Atmospheric Sciences vol 36 Auq 1979 p 16151618 6 
refs Grant No NsG 7228 

An examination of daily meteorological rocket data taken 
during January and February 1977 at Kwaialein Marshall Islands 19 
deg N. 168 deg E) suggests the presence of a large oscillation in the 
meridional wind with a penod near 7 days Some rocket data taken 
concurrently at other stations ■$ also presented The Canal Zone 
station (9 deg N 80 deg W1 suggests a possible 2 day oscillation, 
while middle and high latitude stations show variability with periods 
ranging from 7 5 days (Authorl 


A78 49720 * » On axis velocity component meaarrement 
with laser velocimeters S Neti and W Clark INASA Ames Research 
Center. Electronic Instrument Development Branch Moffett Field, 
Calif i 4/ 44 Journal vol 17, Sept 1979. p 1013 1015 11 refs. 

The application of Doppler shifted laser light to the measure 
ment of the two velocity components normal to the ctptical axis of 
the system is relatively simple as compared to the measurement of 
the on axis vet on tv component The present paper deals w, Ih the 
reference beam (local oscillator) technique and the dual beam (fringe 
mode) technique, which have beet developed for measuring the 
nn axis component Some results obtained for the on axis com 
ponent are examined V P 
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A79 51499 * Oxides of nitrogen and the clouds of Venus. 

A J Wjtson. T M Donahue D H Stedman (Michigan. University. 
Ann Aibor. Mich I. R G KrtoHcnberg (Paifde Measunnq Systems. 
Inc . Boulder. Colo I. B Raqent (NASA. Ames Research Center. 
Moffett Field, Calit ), and J. Blamont (CNRS. Service d Aeronomie, 
Vemeies le Buisson. Essonne, France). Geophysical Research Let 
fees, vol 6, Sept 1979. p 743 746 18 refs Contract No 
NAS2 9126 

Nitric oxide may be produced in the atmosphere ol Venus by 
lightning storms in the clouds. The paper suggests that the odd 
nitrogen thus foi ned may play an important pail in the chemistry ol 
the clouds Specifically production rate* lot N02 in the limiting Case 
of high NO concentrations are estimated. II the NO density is high, it 
is suggested that N02 may catalyse the production ol sulfunc acid 
aerosol from sulfur dioxide and watei vapoi. and may also form 
nitrogen sullui compounds such as nittosyl sulfunc acid, N0HS04 
The large partncles seen by the Pioneer Venus sounder probe may 
contain considerable quantit.es ol N0HS04 If this is the case, odd 
nitrogen must he present in the atmosphere in at least a parts pei 
million mixing ratio (Authorl 


N79 31*98*» National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 
ELECTRICAL SHORT LOCATOR Patent Application 
Gordon J Deboo and David Joseph Devine inventors (to NASAI 
Filed 24 Aug 1979 12 p 

(NASA Case ARC 1 1 1 16 1 US Patent Appl SN 069485) Avail 
NTIS HC A02/MF A01 CSCl 09A 

An electrical short finding instrument suited for locating shorts 
as they occur while an electrical system is being wired sounds 
an alarm as soon as a short is produced and further identifies 
the conductors that are shorted together A ring counter derives 
input pulses from a squarewave oscillator The outputs of the 
counter are fed through transistors to an array of light emitting 
diodes Each diode is connected to an electrical conductor such 
as a bus be. that is to be tested Leads and connector permit 
such connections to be made to the bus bar assembly In the 
absence of a short between two electrical conductors the diodes 
are sequentially illuminated When a short occurs a comparator/ 
multivibrator circuit triggers an alarm and stops the oscillator 
and the sequential energization of the diodes The two diodes 
that remain illuminated identify the bus bars that are shorted 

NASA 


PATENTS 


N79 18580* National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

MINIATURE IMPLANTABLE ULTRASONIC ECHOSONO 
METER Patent 

Gilbert K Ko|ima inventor (to NASAI Issued 29 Aug 1978 
7 p Filed 12 Jan 1977 Supersedes N77 15621 (15 06 p 

20786 

(NASA Case ARC 1 1035 1 US Patent 4 109 644 
US Patent Appl SN 758721 US Patent Class 128 2V 
US Patent Class 128 2 052 US Patent Class 128 2 1A! Avail 
US Patent and Trademark Office CSCL 06B 

A miniature echosonometer adapted for implantation in the 
interior of an animal for imaging the internal structure of a 
organ tissue O' vessel is presented The echosonometer includes 
a receiver /transmitter circuit which is coupled to an ultrasonic 
transducei Power is coupled to the echosonometer by electro 
magnetic induction through the animal s skin Imaging signals 
from the echosonometer are electromagnetically transmitted 
through the animal $ skin to an external readout apparatus 

Official Gazette of the U S Patent and Trademark Office 


N79 26771* National Aeronautics and Space Administration 

Ames Research Center Moffett Field CaM 

BIOMEDICAL ULTRASONOSCOPE Patent 

Robert D Lee inventor (to NASA! Issued 29 May 1979 12 p 

Filed 30 Sep 1976 Supersedes N77 15619 (15 06 

p 07861 

(NASA Case ARC 10994 2 US Patent 4 154 230 
US Patent Appl SN 769965 US Patent Class 128 660 
US Patent Class 73 6261 Avail US Patent and Trademark 
Office CSCL 06A 

The combination of a C mode scan electronics in a portable 
battery powered biomedical ultrasonoscope having A and M mode 
scan electronics The C mode scan electronics comprises a plurality 
of transducer elements arranged in a row and adapted to be 
positioned on the skm of the patients body for (1) converting 
a pulsed electrical signal to a pulsed ultrasonic signal (2)radiatmg 
the ultrasonic signal into the patient s body 13) picking up the 
echoes reflected from interfaces in the patient s body and 
(4) converting the echoes to electrical signals Each transmitter 
is coupled to a respective tranducei for transmitting a pulsed 
electrical signal and for transmitting the convened electrical echo 
signals directly to the receiver 

Official Gazette of the U S Patent and Trademark Office 
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FEDERAL AVIATION ADMINISTRATION 


JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A79 2 3581 • Dynamic simulation studies of fuel conserva 

lion procedures used in terminal areas P J O'Brien (FAA National 
Aviation Facilities Expetimental Cenur. Atlantic City. NJ.I, L. 
Tobias, and E A Palme> INASA. Ames Research Center. Moffett 
Field, Calif I In An T ntrol Association. Annual Fall Con 

fetence. 23rd, Fort Woi ■ ex.. Octobei 2 5. 1978, Proceedings 
(A79 23580 08 041 Washington, D.C An T raf tic Control Associa 
tion. Inc . 1978. p 9 15 

A simulation program was devised to study the effect' o< fuel 
isolated rotor. However, it Doth rotors do not have the same blade 
geometry, rotating stall affects the whole compressor only if the first 
stage initiates it. and in the case of wall separation, this phenomenon 
is restricted to the stage in which it is initiated (Author) 


A79-45262 * • Acceleration of transonic potential flow ealeu 

lations on arbitrary meshes by the mul'iple grid method A Jameson 
(New York. University. New York, N Y I In Computational Fluid 
Dynamics Conference. Williamsburg. Va , July 23 25. 1979, Collec 
tion of Technical Papers. (A7945251 19-341 New York, American 
Institute of Aeronautics and Astronautics. Inc.. 1979, p 122 146 14 
rets. Contracts No N000 1 4 7 7 C 0032 No EY 7&C 02 3077 
Grants No NsG 1579 No NGH 33-016 201 (AIAA 79-14581 

A multiple grid method for transonic flow calculations is 
developed The proposed scheme incorporates a generalized alterna 
ting direction method as the smoothing algorithm Numerical 
experiments indicate that this multigrid alternating direction method 
converges rapidly and reliably tor a range of cases typical of the 
cruising regime up to the onset of drag rise It also appears that the 
method can be readily generalized to treat three dimensional flows 

B J 


T 
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U.S. ARMY RESEARCH AND TECHNOLOGY LABORATORIES 


FORMAL REPORTS 


N 79 10029# Army Resea, ch and Technology Lab* Moffett 
Field Calif 

VELOCITY MEASUREMENT ABOUT A NACA 0012 AIRFOIL 
WITH A LASER VELOCIMETER 

Danny R Hoad Warren H Young Jr and James F Meyers 
Jun 1978 15 p refs 

(AD A056447 1 Avail NTIS HC A02/MF A01 CSCL 20/4 
A lase' velocimeter measured the velocity field about a wing 
with a NACA 0012 airfoil section These measurements were 
comoared at two low angles of attack (0 deg 4 15 deg) with a 
two dimensional viscous flow prediction program At 0 deg 
the comparison provided confidence in the effectiveness and 
accuracy of the laser velocimeter At 4 15 deg the data 
indicated that a small laminar separation bubble with oscillating 
shear layer probably existed The unique capability of the laser 
velocimeter in moasunng absolute flow magnitude and direction 
without prior knowledge of general flow direction was demon 
strated in the complex separated reverse flows over the wing at 
an angle of attack of 19 4 deg GRA 


NASA CONTRACTOR REPORTS 


N79 17616*# Ohio State Univ Columbus Human Performance 
Center 

EVALUATION OF KINESTHETIC TACTUAL DISPLAYS 
USING A CRITICAL TRACKING TASK c64 

Richard J Jagacmski Dwight P Miller Richard D Gilson and 
Robert T Ault In MIT Pr-yc 13th Ann Conf on Manual 
Control 1977 p 439 446 refs (For primary document see 
N79 1 7475 08 511 
(Grant NsG 2 1 79) 

Avail NTIS HC A20 MF A01 CSCL 05H 

The study sought to investigate the feasibility of applying 
the critical tracking task paradigm to the evaluation of kinesthetic 
tactual displays Four sublets attempted to control a first order 
unstable system with a continuously decreasing time constant 
by using either visual or tactual unidimensional displays Display 
aiding was introduced in both modalities in the form of velocity 
quickening Visual tracking performance was better than tactual 
tracking and velocity aiding improved the critical tracking scores 
for visual and tactual tracking about equally The results suggest 
that the critical task methodology holds considerable promise 
for evaluating kinesthetic tactual displays LS 


N79 1 781 1 * a Hoeing Vtntol Co Philadelphia Pa 

ROTARY WING AERODYNAMICS VOLUME 2 PERFORM 
ANCE PREDICTION OF HELICOPTERS Final Report 

C N Keys and W l Stephmowski ed Jan 19 79 24? p 

refs 

(Contract NAS2 7007 1 

' NASA CR 3083 Avail NTIS HC All MF A01 CSCL 0 1 A 


Application of theories as well as special methods of 
procedures applicable to performance prediction a>e illustrated 
first on an example of the conventional helicopter and then 
winged and tandem configurations Performance prediction of 
conventional helicopters in hover and vertical ascent are 
investigated Various approaches to performance prediction in 
forward translation are presented Performance problems are 
discussed only this time a wing is added to the baseline 
configuration and both aircraft are compared with respect to 
then performance This comparison is extended to a tandem 
Appendices on methods to’ estimating performance guarantees 
and growth of aircraft concludes this volume L S 


N79 22039*# Boeing Vertol Co Philadelphia Pa 

ROTARY WING AERODYNAMIC8 VOLUME 1 BASIC 
THE' EB OF ROTOR AERODYNAMICS WITH APPLICA 
TION 10 HELICOPTERS 

W Z Stepmewski Washington NASA Jan 1979 302 p 

refs 

(Contract NAS2 70071 

(NASA CR 30821 Avail NTIS HC A14/MF A01 CSCL 01 A 
The concept of rotary wing aircraft in general is defined 
The energy effectiveness of helicopters is compared with that of 
other static thrust generators in hover as well as with various 
air and ground vehicles in forward translation The most important 
aspects of rotor blade dynamics and rotor control are reviewed 
The simple physicomathematical model of the rotor offered by 
the momentum theory is introduced and its usefulness and 
limitations are assessed The combined blade element and 
momentum theory approach which provides greater accuracy in 
performance predictions is described as well as the vortex theory 
which models a rotor blade by means of a vortex filament or 
vorncity surface The application of the velocity and acceleration 
potential theory to the determination of flow fields around three 
dimensional non rotating bodies as well as to rotor aerodynamic 
problems is described Airfoil sections suitable for rotors are 
also considered A R H 
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JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A79 29720 * A companion of kinesthetic- tactual and visual 

dnplayi via a critical tracking talk R J. Jagacinski. 0 P Miller, and 
R D Gilion (Ohio State Univemtv. Columbui. Ohio) Human 
F acton vol 21, Feb. 1979. p 79 86. Armysponsored research, 
Giant No. NsG-21 79 

The feasibility or using the critical tracking task to evaluate 
kinesthetic tactual displays was examined. The test subjects were 
asked to control a first-order unstable system with a continuously 
decreasing time constant by using either visual or tactual unidimen- 
sional displays. The , esults indicate that the critical tracking task is 
both a feasible and a reliable methodology for assessing tactual 
tracking. Further, that the critical tracking methodology is as 
sensitive and valid a measure of tactual tracking as visual tracking is 
demonstrated by the approximately equal effects of quickening for 
the tactual and visual displays. S.D. 


X 
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AEROMECHANICS LABORATORY 


FORMAL REPORTS 


N7B 10644*# National Aeronautics and Space Admmistiation 
Ames Research Center Moffett Field Calif 
AEROACOUST1C RESEARCH AN ARMY PERSPECTIVE 

H Andrew Morse and Frednc H Schmitt In NASA Langley 
Res Center Helicopter Acoustics Pt 2 Aug 1978 p 797 817 
refs Prepared in cooperation with Army Res and Technol Labs 
Fort Eustis Va (For primary document see N79 1084J 01 711 
Avail NTIS HC A 19 / MF A01 CSCl 20A 

A short perspective of the Army aeroacoustic research 
program is presented that emphasizes rotary wing aerodynamically 
generated noise Exciting breakthroughs in experimental tech 
mques and facilities are reviewed which are helping build a 
detailed understanding of helicopter eaternal noise Army and 
lomt Army/ NASA supported research programs in acoustics which 
promise to reduce the noise of future helicopters without severe 
performance penalties are included J M S 


N79 16977 *# National Aeronautics and Space Administration 
Ames Research Center Moffett Field Calif 

MISSION ENVIRONMENT SIMULATION FOR ARMY 
ROTORCRAFT DEVELOPMENT REQUIREMENTS AND 
CAPABILITIES 

Oavid L Key Billy L Odneal and John B Sinacon In AGARD 
Piloted Aircraft Environ Simulation Tech Oct 1978 17 p 

refs Prepared in cooperation with Army Aviation Res and Develop 
Command Moffett Field Calif (For primary document see 
N79 15973 07 09) 

Avail NTIS HC A14/MF A01 CSCL 01 E 

The rich and varied detail visible in terrain flight oust be 
presented by a wide field of view system with much detail and 
high resolution The rotary wing R&D simulator must have great 
versatility for easy change of cab conf-guialions and the capebility 
to accommodate a two or three man crew Basic specifications 
for an adequate visual display were developed and are compared 
with current and forecasted techniques for image generation and 
presentation Results of a study performed to determine the 
feasibility of meeting these requirements using the current 
technology of TV camera model image generation and protected 
display are discussed and an assessment of the po'sibility that 
computer generated imagery can achieve the desired level of 
detail is presented G Y 


N79 27084*# Army Research and Technology Labs Moffett 
Field Calif Aeromechanics Lab 

WIND TUNNEL TESTS OF FOUR FLEXIBLE WING ULTRA 
LIGHT GLIDERS c02 

Robert A Ormiston In NASA Langley Res Center Sci and 
Technol of Low Speed and Motorless Flight Jun 1979 
p 557 589 For primary document see N79 27070 18 Oil 
Avail NTIS HC A99 MF A01 CSCL 01A 

The aerodynamic lift drag and pitching moment characteris 
tics of four full scale ftemble wing ultralight gliders were measured 
in the settling chambei of a low speed wind tunnel The ghdeis 
were tested over a wide range of angle of attack and at two 
different velocities Particular attention was devoted to the lift 
and pitching moment behavioi at low and negative angles of 
attack because of the potential loss of longitudinal stability of 
flexible wing gliders in 'his regime The test results were used 
to estimate the performance and longitudinal control charactans 
tics of the gliders JAM 


NASA CONTRACTOR REPORTS 


N7S-20103*! Washington Umv . St louis Mo School of 
Engineering and Applied Science 

THE ROLE OF ROTOR IMPEDANCE IN THE VIBRATION 
ANALYSIS OF ROTORCRAFT PART 4 Final Report 

Kurt H Hohenemser Jun 1978 38 p refs Prepared for 

Army Aviation Res and Develop Commend Moffett Field Calif 
(Contract NAS2 76131 

(NASA CR 152261) Avail NTIS HC A03/MF A01 CSCL 
01C 

A method for a strongly idealized case of vertical excitation 
and for rolling and pitching moment excitation of a four bladed 
hingeless rotor on an up focussing flexible mount is developed 
The aeroelastic rotor impedances are computed directly with a 
finite blade element method that includes aerodynamics The 
rotor impedance matrix for three or more blades is determined 
from the root moment impedance for a single blade by a simple 
multiblade transformation rule Force and moment amplitudes 
transferred from the ro'oi to support are found to be critically 
dependent on the support dynamics S E S 


N79 26883‘x Stanford Umv Calif Dept of Aeionautics 
and Astronautics 

AERODYNAMIC SOUND GENERATION DUE TO VORTEX 
AEROFOIL INTERACTION PART 2 ANALYSIS OF THE 
ACOUSTIC FIELD 

R Paiasarathy and K Karamcheti Sep 1972 75 p refs 

Sponsored m part by Army Mobility Res and Develop Com 
mend 

(Contract NAS2 6 >58! 

I NASA CR 1522311 Avail NTIS HC A04 / MF A0I CSCL 
20A 

The Lighthill method was the basic procedure used to analyze 
the sound field associated with a vortex of modified strength 
interacting with an airfoil A free vortex interacting with an airfoil 
m umfoim motion was modeled in order to determine the sound 
field due to all the acoustic sources not only on the airfoil 
surfaces (dipolesl but also the ones distributed on the per 
turbed flow field Iquadrupoles! due to the vortex airfoil interaction 
Because mviscid flow is assumed in the study of the interaction 
the quadrupoles considered in the perturbed flow field are entirely 
due to an unsteady flow field The effects of airfoil thickness on 
the second radiation are examined by using a symmetric Joukowski 
airfoil for the vortex airfoil interaction Sound radiation in < plane 
fa' field simplification and computation of the sound field are 
discussed A R H 
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JOURNAL ARTICLES, BOOKS AND 
CHAPTERS OF BOOKS 


A 79- 10653 * a The role of rotor impedance in the vibration 

analysis of rotorcraft. K H Hohenemser (Washington Umver-:ty, St 
Louis. Mo.) and S.-K Ym (Bell Helicopter Textron. Fort Worth, 
Tex ). In: European Rotorc'att and Powered Lift Aircraft Forum. 
4th, Stress. Italy, September 13 16. 1978, Proceedings. Volume 1 
(A79-1B637 06-011 Gallarate. Italy. Costruziom Aeronautiche Gio- 
vanni Agusta S.p A . 1978, p 17 0 to 17 34 14 refs Contract No 
NAS2 7613. 

In an improved method which retains the advantage of separate 
treatment of rotor and airframe, the rotor impedance is used to 
correct the input to the airframe This improved method is illustrated 
for a strongly idealized case of vertical excitation end then for rolling 
and pitching moment excitation of a four bladed hingeless rotor on 
an up-focutsmg flexible mount Contrary to the usual approach 'hat 
represents aeroelastic blade motions by a series of normal blade 
modes in vacuum, the aeroelastic rotor impedances are computed 
directly with a finite blade element method that includes aerody 
namics The rotor impedance matrix for three or more blades is 
determined from the root moment impedance for a single blade by a 
simple multiblade transformation rule Force and moment ampli 
tudes transferred from the rotor to the support are found to be 
critically dependent on the support dynamics. lAuthorl 


A79 19792 * » Viscous flow analysis in mixed flow rotors I 

Khalil, W Tabakoff. and A Hamed (Cincinnati, University. Cmcm 
nati. Ohio) American Society of Mechanical Engineers Winter An 
nual Meeting. San Francisco, Calif.. Dec 10 IS 1978 Paper 78 WA 
GT 3 15 p. 18 refs Members. $1 50 nonmembers. S3 00 Contract 
No NAS2 7850 

A method for analyzing the viscous flow through turbomachme 
rotors is presented The field analysis is based upon the solution of 
the full Navier Stokes equations over the rotor blade to blade stream 
channels An Alternatm^Direction Implicit method is employed to 
carry out the necessary numerical integration of the elliptic govern 
mg equations The flow analysis may be applied to various types of 
turbomach ne rotors Preliminarily, only the case of laminar hows 
are considered in this paper The flow characteristics within the 
rotors of a mixed flow turbine and a radial bladed compressor are 
investigated over a wide range of operating conditions. Excellent 
results are obtained when compared with existing experimental data 
The method of this analysis is quite general and can deal with a wide 
range of applications Possible modification of the present study to 
deal with turbulent flow cases are also identified (Author) 


A73-22475 * Parameter identification applied to analytic 

hingrlesa rotor modeling 0 Brrneqee (Hughes Helicopters. Culver 
City. Calif ). S T Crews (U.S Army, Systems Development and 

Qualification Dm St Loti'S, Mol, and K H Hohenemsei (Washing 
ton University St Louis Mo I American Helicoptei Society Jour 
nal vol 24 Jan 1979 p 26 32 16 'e*s Army sponsored research 
Contract No NAS2 7613 

It is known that dynamic rotor inflow has a substantial effect on 
rotor dynamic loads Despite the complexity of the unsteady flow 
problem, simple analytical models can be made useful hr identifying 
rhen parameters from transient response tests without performing 
flow mcasu’ements Two analytical inflow models are studied the 
first is based on an equivalent blade Lock number, the second is 
based on a tune delayed unsteady momentum inflow In preparation 
tor the experimental data analysis identifications from simulated 
test data and an eigenvalue analysis are performed The experimental 
results show that the first analytical inflow model is accurate for 
rotor advance ratios of 0 4 and above For lower advance ratios, the 
second inflow model provides better accuracy Prediction studies 
with experimental data not used for the identification are performed 
to determine the accuracy of the mathematical models lAuthorl 


A79-24213 Water tunnel visualizations of dynamic stall 

K W McAlister and L W Carr (U S Army. Aeromechanics 
Laboratory, Moffett Field. Cal'f I In Nonsteady fluid dynamics 
Proceedings of the Winter Annual Meeting. San Francisco, Calif., 
December 10 15, 1978 (A79 24201 08 34) New Yoik. American 
Society of Mechanical Engineers. 1978, p 103 1 10. 8 refs 

A two dimensional experiment was conducted m a water tunnel 
using hydrogen bubble flow visualizations for the purpose of 
exposing, independently, the behavior of the viscous and inviscid 
domains during unsteady airfoil stall By imposing a large amplitude 
pitch oscillation about the static stall angle of a modified NACA 
0012 airfoil, an unsteady environment was created that not only 
altered considerably the progression of flow revetsal along the airfoil 
surface from what was observed in steady flow, but also caused a 
unique succession of vortical developments to appear that is 
unparalleled in steady flow More importantly, the first stage of 
dynamic stall was found to be the rapid spread of a thin region of 
reversed flow over the enure upper surface of the airfoil, which 
momentarily created a free shear layer without any appreciable 
disturbance of the viscous inviscid boundary This free shear layer 
broke down rapidly into a multitude of discrete vortices that 
eventually coalesced to produce a dominant shear layer vortex, 
followed by a dynamic-stall vortex (Author) 


A79 29005 » Vibration and response of nonuniform rotet 

mg beams with discontinuities. D H Hodges (U.S. Army, Aerome 
chanics Laboratory, Moffett Field. Cali*. I . In' Structures, Structural 
Dynamics, and Materials Conference. 20th, St Louis, Mo.. April 4 6, 
1979, Technical Papers on Structures and Materials (A79 29002 IT 
39) New York. American Institute of Aeronautics and Astronautics, 
Inc., 1979, p. 29 38 13 refs. (AIAA 790731) 

The direct analytical method of Ritz is applied to solve for the 
modal frequencies modeshapes, and response of a nonuniform 
rotating beam with discontinuities in bending stiffness and mass 
distribution. Unlike converu.onal modal methods, howevei, separate 
series of admissible functions aie assumed within segments of the 
beam that are tree from discontinuities in stiffness and mass 
properties. Results are obtained that converge to the exact solution 
so that bending moment and shear force distributions can be 
expressed simply and accurately in terms of derivatives of the 
displacement Results from this method are compared with those 
from conventional Rayleigh Ritz methods and found to be superior 
in terms of accuracy and simplicity. (Author) 


A79-38136 Aeroelastic stability analysis of the ADI 

manned oblique wing aircraft M J Rutkowski (US Army Aeio 
mechanics Laboratory Moffett F eld Cal t I Journal Of Aircraft 
vol 16 June 1979 p 401 406 23 refs 

The AD 1 manned flight test program being conducted |Omtly 
try the Ames and Dryden Flight Research Centers of NASA is 
entended to evaluate the stability, control, and handling char actens 
tics of oblique wmg aircraft The results of the aeroelastic stability 
analysis carried out at Ames in support of the AD 1 program aie 
presented for the oblique wing both with and without ailerons 
When the wing is swept, the significant mode of instability is 
low frequency, oblique wing flutter With the oblique unswept, 
however, the critical mode is bending torsion aileron flutter The 
latest version of the NASTRAN compu'er code as well as the Ames 
PASS F LUT program was used in these studies lAuthorl 


A79-46063 e Direct solutions for Sturm-Liouville systems 

with discontinuous coefficients D H Hodges (U S Army Aerome 
chanics Laboratory, Moffett Field, Calif ) AIAA Journal vol 17 
Aug 1979 p 924 926 

The Ritz direct method is applied to a class of Sturm Liouville 
structural vibration problems with discontinuous coefficients Terms 
of a power senes are used as admissible functions within segments of 
the domain that are chosen to have all discontinuitu s at then 
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extremities Only geometric boundary conditions are satisfied by the 
admissible functions, chosen to be terms of a power series, and 
geometric continuity is enforced at the segment boundaries B.J. 


A79 49060 A system for interdisciplinary analysis - A key 

to improved rotorcraft design A W Kerr (U S Army. Research and. 
Technology Laboratories, Moffett held, Calif.) and J. M Davis (U S. 
Army. Aeromechanics Laboratory, Moffett Field, Calif.). In Amen 
can Helicopter Society, Annual National For jm, 35th, Washington, 
D C., May 21 23. 1979. Proceedings (A79 49053 21 01 1 Washing 
ton, D C., Amencan Helicopter Society. 1979 15 p 16 refs. (AHS 
79 8) 

Development of the Second Generation Comprehensive Heli 
copter Analysis System (2GCHAS) is being initiated by the US. 
Army Research and Technology Laboratories This system provides 
the capability to model the total helicopter to predict performance, 
loads, vibiation, aeioelastic stability, stability and control, and 
acoustics characteristics. This interdisciplinary analysis system is a 
basic tool required to support the rotorcraft design process Aspects 
of this system which affect its application as a design tool are 
addressed A primary consideration in the development of the system 
is the manner in which component parts of the helicopter are 
combined analytically to represent the total vehicle system. The 
results of a workshop conducted to discuss formulation of equations 
and re'ated issues are summarized. Requirements to make the system 
easy 'o use are explored, including the manner in which it is 
applicable through all phases of aircraft design and development 
from conceptual analysis through flight test and detailed modifica- 
tion support. (Author) 
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A one-disensiooal aodel describinq aerosol 

foraation and ovolutioa in the stratosphere. I - 
Physical processes and sathesaticsl analoqs. II 
- Sensitivity studies and cosparison vith 
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Calculated rate constants for the reaction CIO ♦ 0 
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stratospheric oxone reactions 
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An lb initio invest iqat ion of the structure, 

vibrational frequencies, and intensities of H02 
and HOC1 
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Oxides of nitroqen and the clouds of Venus 
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An unusually larqe vesterly asplituda of the 

quasi-bieunial oscillation - — zonal vind analysis 
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Studies of stratospheric eddy transport. I: The 

observed ozone flux by the transient eddies, 

0-30 KB. 2: Eddy diffusion coefficients and 

vind statistics, 30-b0 KB 
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Biddle atsosphere project. A sesi-spectral 
nuaerical aodel for the larqe-scale 
stratospheric circulation 
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Trace constituent sixinq ratios in the lover 
stratosphere durrnq the 1977 intartropical 
convergence zone experiaent 
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Effect of the reaction H02 ♦ 03 yields OB * 202 on 
stratospheric ozone 
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Hartian atsosphere aodeiinq betveen 0.4 and 3.5 
sicrons - Cosparison of theory and experiaent 
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Saall sass spectroaeter vith extended seasureaent 
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atsosphere analysis 
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results froa Pioneer Venus 
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Latitudinal variations of stratospheric aerosols 

p0068 A79-25355 

Future planetary probes for Jupiter and Saturn 
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- Results froa Pioneer Venus 
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of Pioneer Venus for the onqm of planetary 
atsospheres 
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Distribution and isplications 
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Oxides of nitroqen and the clouds of Venus 
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Study of alternative probe technologies 
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tropical convergence tone experiaent 
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The seasonal variation of oxone density in the 
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Further observational support for the lossy radial 
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Elect roiaqnet ic noise and radio vave propagation 
beloa 100 kHz in the Jovian atsosphere. 1 - The 
equatorial region 
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Theraal structure of Bars' ataosphere froa Vikinq 
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Eiperiaental studies of radiative base beating of 
a Jovian entry aodel 
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Tberaostructural design of a carbon-carbon 
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Line-by-lrne transport calculations for Jupiter 

untry probes of radiative transfer 
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Planet Facility 

[AIAA PAPER 79-1102] p0077 *79-38567 
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A nee look at perforaance capabilities of 

arc-driven shock tubes for Jupiter entry 
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The energetics of the ionosphere of Venus - A 
prelr Binary aodel based on Pioneer Venus 
observations 
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A siaplified act ho i for calculating the 
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Cosaic ray ionization of the Jovian ataospbere 
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A 1 1 sc dependent aodel of the Jovian current sheet 
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aicrons - Coaparison of theory and experiaent 
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The aaaonra nixing ratio in Jupiter’s stratosphere 
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Properties of the stratospheric aerosol layer 
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diaaeters, and reddening deterained froa 1-5 
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A one-diaensional aodel describing aerosol 
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- Sensitivity studies and coaparison mth 
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Application of a coupled aerosol foraation: 

Radiative transfer aodel to clisatic studies of 
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The NASA-Aaes Research Center stratospheric 
aerosol aodel. 2. Sensitivity studies and 
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The NASA-ABES Research Canter stratospheric 
aerosol aodel. 1. Physical processes and 
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transfer 
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rates and fluorescence yields 
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Atoalc electron excitation probabilities during 
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concept 
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concept 
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hTTBITIO* 

k aodel for dynaaic allocation of huaan attention 
aaong aultiple tasks 

p0098 179-15627 

ATTBIUATIO* 
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Inpleaentation of an optiaua profile guidance 
systea on STOL1ID 

[ IASA-CB-152187] p0013 179-10038 
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processor architectures 
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AXIAL FLO* COBPBBSSOBS 

0 TORBOCOHPBESSOBS 

AXIAL STIAII 

Coaputer analysis of shells of revolution using 
asyaptotic results 
[ AIAA 79-0752] 

AXISIRRITXIC BODIES 
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[AIAA PAPEA 79-1479 ] »0033 A79-46684 

AXOIS 
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transport 
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Brcrobial tranaf oraation of nucleosides 

[ IASA-CB- 15869b] p0102 *79-25704 

BACTIIIOLOGT 

Au toasted electrical mpedance technique fur rapid 
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Boeiog Vertol bearrngless sain rotor structural 
design approach using advanced cosposites 

p0022 179-10920 

BED RBST 

Physiological responses of woaen to sinulated 
veightlessness: A revie* of the first fesale 
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l NAS4-CB- 158081 ] pO049 N79- 16472 

BEUVIOB 

NT DECONDITIONING 
NT HONAN BEHAVIOR 

Lo* tryptophan diet decreases brain serotonin and 
alters response to apoaorphine 

p0 112 4 79-4 0672 

Quantitative analysis of sating behavior in aging 
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BENDING VIBRATION 

Aeroelastic stability analysis of the 4D-1 aanoed 
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data-aego isition systea for heart rata and 
aultiple body teapsratures froa free-ranging 
anraa Is 

[ 84 SA-TB- 78590 ] pO1 19 879-26762 

Bioaedical ultrasonoscope 

[ 8ASA-C4SE-ABC- 10994-2] p0122 879-26771 

BIOS 808* 8B4T1VB LIPE SOPPOBT STSTEBS 

0 CLOSED ECOLOGICAL STSTEBS 
BIOSATELLITES 

The joint 0S-0SSE biological satellite prograa 

pOIIO 479-33050 

05 eiperi. tents flosn on the Soviet satellite 
COSBOS 916 

[ 84 S4-TB- 78525) p0095 879-11671 

The Cosaos Sj<> alssion 

p0095 179-11672 

BIOSE8SOBS 

0 BI018STRDBE8T4TI08 

BIOT ELEB ET1I 

In-vivo bone strain telesetry in aonkeys /B. 
neaestrina/ 


pOIII 479-379*9 
Past, Present and 

pOOOl 879-15887 

aeasureaant 

p0088 479-510*3 

p0 122 879-26771 


p010« 479-10698 

The use of hybrid integrated circuit techniques in 
biotelvaetry applications 

p0069 479-261*5 

Teleaetry of intracranial pressure 

p0 121 479-41*00 

• n inductively pottered telesetry systes for 
teaperature, EEC, and activity aonitoring 

pO 121 479-* 1*2* 

4 long-range and long-life telesetry 

dat a-aegu taition systea for heart rate and 
aultiple body teaperatures froa free-ranging 

aniaala 

l B4S4-TB- 78590) pO1 19 879-26 7e2 

BIT 5 TBCBBOB It ATI OB 

4 versatile aicroprocessor-coatrolled hybrid 

receiver — - with fitavare control for operation 
over large frequency uncertainty 

p0079 479-40502 


BL4CE BOOT 84DI4TIOB 

Aether drift and the isotropy of 
eeasureaent of anisotropies in 
black-body radiation 
[ B4S4-CB- 158129] 

BLAC400T (PBOFAGZTIOB) 

IT ELBCTBOMACBETIC BOISE 
*T MH1STLELS 
BL4DDBB 

Spiae issobilization aethod and 
rigid bladder 
[ *4 S1-C45E-4BC- 1 1 167- 1 ] 


the universe: a 

the priaordial 

p0050 879-18875 


apparatus 

pO 1 1 7 *79-30921 


BL4DB TIPS 

Analytic iavaatigatioa of advancing blade drag 
reduction by tip aodif icationa 

[ AUS 78-01] p0023 479-18127 

Pull-scale viad tunael test of a aodera helicopter 
earn rotor • Investigation of tip Bach nuaber 
effects and coapansons of four tip shapes 
( AH5 78-03] p002« 479-18129 

Effect of tip shape oa blade loading 

characteristics for a tvo-bladed rotor in hover 
[AHS 79-1] p0035 479-4905* 

The proaiae of aulticyclic control - — to control 
fatiguing blade loads and rotor vibration 
[ 84S4-TB— 78621 ] pOOII 879-31137 

BL0C8IBC 

Estivation of tunnel blockage froa vail pressure 
sigaatures: 4 revise aad data corralatioa 

[ 8ASA-CR- 152241 ] p0019 879-32219 

BLOOD 

8T EBTTHBOCYTES 

*T LTBPUOCITBS 
BLOOD PLOM 

Liab blood floe - Best and heavy ezercise in 
sitting and supine position* in aan 

pO 113 479-43208 

BLOOD PL4SB4 

Plasaa voluae and electrolyte shifts aith heavy 
ezercise la sitting and supine positions 

pO 108 479-29336 

Hypertheraia and ezercise plaana fluid and 

electrolyte effects oa huaan theraoregulation 

pO 1 13 479-4*775 

The ieportance of light, postural and social cnee 
in the regulation of the plasaa cortisol rhytha 
in aan 

p011« 479-47398 

Studies on the bioassayable groeth horaone-like 
activity of plasaa 

pOII* 479-478*8 

BLOOD VESSELS 

Modification of a Eoea BC-2 fundus caaera for 
self-photography eithout the use of aydriatics 

for blood vessel aonitoring during space 

flight 

pO1 15 479-50227 

BLOOD VOLD8E 

Plaaaa voluee and electrolyte shifts vith heavy 
ezercise in sitting and supine positions 

pO 108 479-29336 

BLOB 8 PL4PS 

U EXTEBBALL! BL088 PL4PS 

BBC 

U BOBE B1BEBAL C08TE8T 
BODIES OP BEVOLOTIOB 

*T BOTATIBG CTL1BDE8S 

Coaputer analysis of shells of revolution using 
asyaptotic results 

[ 4144 79-0752] p0071 479-28267 

Investigation of the asyaaetric aerodynaaic 
characteristics of cylindrical bodies of 
revolution aith variations in nose geoaetry and 
rotational oriantation at angles of attack to 58 
degrees aad Bach nunbera to 2 

[ B4S4-TB-78533 ] p00*7 ■ 79-30 1*6 

BODI FLUIDS 

*T EBTTHBOCITBS 

8T LYMPHOCYTES 

IT SB EAT 
BOOT E1BEBATICS 

Controller ara for a reaotely related slave ara 

( 8ASA-CASE-4BC-11052-1 ] p0117 879-28551 

BOOT BE4S0B8BIBT (BIOLOGY) 

Miniature iaplaatable ultrasonic echosonoaeter 

[ I4SA-C1SE-1BC- 110 35-1 ] p0122 879-18580 

BODI TE8PE84TDBI 

Coaparlson of circadian rhythas in sale and feaale 
huaaas 

p010« 479-119*7 

in inductively povered teleaetry systea for 
teaperature, EKG, aad activity aonitcrisg 

p0 121 479-41*2* 

BODI TEBPEBiTUBE 8BG0L4TIOB 

U THE8BOBICUL4TIOB 
BODI IEIGBT 

Beight control and reatraiat of laboratory rata 

p0069 479-2658* 

BOB18G 41 BCB APT 

8T BOEIIG 7*7 4UCB47T 
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BOBIBG HILITABT 41 RCI APT 


S8BJBCT IBBII 


Boeing Vertol beariagless anin rotor structural 
design approach using advanced coaposites 

pOO 13 A79- 10920 

BOBIBG HILITABT A1BCB1FT 

U HILITABT AIBCBAPT 
BOBIBG 7*7 AIBCBAPT 


Dsvelopsent of aircraft lavatory conpat taunts vith 
iaproved firs resistance characterlat lea, phase 
It Pire contain sent test of a side body 
aircraft lavatory aodule 

[ RASA -Cl- 152 074 ] p00*9 179-12151 

BO LT1BABB Tl A BSPOBT IQUATIOB 

Bonte Carlo solution of Boitraann equation for a 
•pie aodal of hiqhly nonegui llbr iua dlatoaic 
,<• ien - Translational rotational energy relaration 

pOObO 479- 18564 

BOBDIBO 

«T RBTAL-BETAL BOBDIRG 

BOBB DEH 1 IBIALl XATIOI 

In vi vo bone otraln teleaetty in aonkeya /R . 
neaeatrina/ 


pOIOS A79- 1060B 

Spaceflight and bone turnover - Correlation eith a 
nun rat aodal of weight leanness 


pOIIO 479-3304' 


BOBB R1BBBAL COBTBBT 

Spaceflight and bone turnover * Correlation with a 

new rat aodal of we lqhtlesanaas 


pOIIO A 79- 33 049 

BOBBS 

BT TIBIA 

Quantitative analysis of selected bone paraaeters 

p0095 B 79- 1 1bbB 

Quantitative analysis of selected bone paraaetera 

p009b B79-11b7t> 

BOOST 

U ACCELBBAT10B (PHTSICS) 

BO SOBS 
BT PHOT 0B5 
BOOB DABI IS 
IT cRAIB BOOBDARIES 
BT L1Q0 10- SOLID 1BTBBPACBS 
BOOB BAIT LAI BB IQ0BTI0BS 

Pseudo-direct solution to the boundary-layer 
equations for separated flow 

[Alii PAPER 79- 0 1 39 ) pOObU 479-23519 

to elliptic representation of coupled boundary 
layers and inviacid core for coaputation of 
separated internal floss 

pOO 30 A79-38910 

Linearization of the boundary-layer equations of 
the ainiaua tiae-to-cliab probiva 

pOO 3c A 7 9- 9 9 8b 9 

BOOB DART LAI Bl PLOI 
IT BOOBOABI LATER SBPABAT IOB 
IT SBCOIDAIY PLOI 
IT SIPA BATED PLOI 

Preferential apectral transport by irrotational 

straining for turbulence energy disaipation 

rate equations in boundary layer flour 

p0077 A79- 38913 

Heasureaent of turbulent fluctuations m 

high-npeed floss using hot wires and hot filas 

pOJPb 479-47453 

On the aeasuresent of turbulent fluctuations ts 
high-speed flows using hot vires and hot filas 
[ BA SA-TH- 785 39 ] p0039 179-1238 1 

Prospects for coaputing airfoil aerodynaaics with 
Reynolds averaged lavier-St ikes codes 

p0042 179-30038 

BOOB DART LATH BOISB 

0 A BBODT BA R 1C BOISE 
U BOUIDAB1 LITERS 
BOOB DART LATER nit A RATIO! 

later tunnel v isualirat ions of dynaaic stall 

pd 1 27 A 79 31313 

An elliptic reprenvntnt ion of coupled boundary 
layers and Inviacid core for coaputation of 
separated internal floes 


pOOlO A79-3B9I0 

Ku investigation of transonic tarbulent boundary 
layer separation generated on an aalayaaetnc 
l i * w nodal 

[A1AA PAPEB 79- 1 979 ) p0033 A79-9hbB9 

lunar iC4l solution of supersonic Inainnr flov over 
an Inclined body of revolution 

[A1AA PAPBI 79- 1547 ) pd085 A79-9673J 

Control ot forebody t hree-disensioaai floe 
sepnrnt Ions 


[ HASA-TR-7S59J] pOOlO B79-36014 

BOU IDA B T LAEBB TBAISITIOI 

suaaary of past sipeneace in natural Inainnr flou 
and experiaeatal prograa for resilient lending 
edge 

[ HASA-CB- 152276) p0017 B79-2b029 

BOOBOABI LATSIS 

IT CORPRKSSIBLE BOOBDAII LAIIB 
BT 1 BCOBPBESS1 BLB BO0B0ART LATER 
IT LARI BAB BOOM DART LATER 
BT SUPBBSOHIC BOOBOABI LATIBS 
BT TURBULEIT BOOBOABI LAIIB 

Oevelopnents in the coaputation of turbulent 
boundary layers 

( RA:.A-TB- 78620 J p009S B79-33933 

BOOBOAIT VALUE PBOBLBBS 

BT CA0CMI PBOBLEB 

Aiisysautric internal flows with shocks 

[ A1AA PAPER 79-0015) p002S A79-19479 

Error nnalyals of finite difference schsses 
applied to hyperbolic initial boundary walus 
problens 

p007 0 A79-37192 

Tine-varying linear ayatenn aud the theory of 
non-llnenr saves 

p0J34 A 79- 9 7 99 2 

An accurate set bod for teo-poiut boundary value 
problenn 

p0087 479-49415 

Linearization of the boundary-in yet eguatloaa of 
the sinisua tiae-to-cliab problea 

p003b A 79- 9 9 8b 9 

The effect of external boundary conditions on 

condensation neat transfer in rotating bent pipes 

p0089 A79-52288 

BOB SIOCE WIVES 

U SHOCK BATES 

BBAII 

Effect of electroconvulsive shock on nononninergic 
receptor binding sltsn in rat brain 

p0 109 479-29925 

Synaptososnl uptake of hypotRalaslc nonoaaiaes and 
recovery of pi tuit ary-adrenal activity following 
sedial forebrnin bundle lesions in rats 

pdllS A79-502J2 

BBAII OARAGE 

Effects of hiqh-LET neon /ls-20/ particle 
radiation on the brain, eyes nod other head 
structures of the pocket souse - A hiatoiogical 
study 

p0 1 13 A79-99 798 

Vision 

p0J99 179-15894 

BIARBS (POI ABB 1SY1BC BOTIOB) 

IT LEA 01 BG EDGE SLATS 
BT TBA1L1 IG-BDG1 PLAPS 

BI1APAIAI 

0 BOUIOABT LATER SEPAIATldl 

BRIGBTIESS 

Io - An intense brightening near 5 sicroaatera 

p00b7 A79-24447 

BROBCI1AL T0BB 
IT TRACHEA 
B0PPIT1BC 

Aircraft wake flou effuct sad horizontal tali buffet 

pleasure distribution and responses of 

fighter aircraft in transonic anaeuvern 

p0029 A 79-38482 

I n vest! gallon of steady and fluctuating prunautus 
associated wita the transonic buffeting and wing 
rock ot a one-nuventb scale nodal of the P-51 
aircraft 

[ BASh-CB- J0b 1 ) poo 14 879-13004 

A sethod for predicting fall seals buffst response 
with rigid wind tunnel nodal fluctuating 
prensnrs data. Tolase 1: Prediction sethod 

developseat and nnaeansent 

l IASA-CB-3035] p0014 879-14020 

A aetnod foi predicting full scale buffet response 
Vitn rlgiu vind tunnel node! fluctuating 
pressure data. Volute 2: Poser spsetrai 

densities lot sethod uasessoeat 

[ IASA-CI-33 36] puOl 4 179- 1402 1 

80S COB DOC TO AS 

Electrical sbott locator Identifying shorts 

occulting ehlle an electrical nyntea In being 
v ti ed 

( BASA-CASE-AAC- 11 116-1 ) p0122 179-31498 
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SBBJBCT IBDI1 


CABBOIXLIC ACIDS 




c- 1 * i iiaciin 

Supercritical vmg design using nuavrical 

optiaitatioa and coapariaons vlth experiaent 

t o mprove C-141 cruise parforaanca 
(tilt PAPII 79-0065] p«J025 A 79- 19514 

Aa«n collaborative study of cosaic-roy muttona. 

2: Lo«- and ald-latituda flights 

[BASA-TB-79BB1] pOOOl 179-11994 

IASA-ABC ll.Vci airboroa infrared talaacopa 

tracking aecbanlse 

pOIIB 1 79-21373 

Airborne infrared and aubail liaeter aatroaoaical 

polarization aaasutaaants at different eaveleugths 
C-141 observations 

[ IASA-CB-158751 ] p0052 179-27044 

CABI ■ ATBOSPBBIBS 

IT SPACBCRAPT CABI I AT80SPSIIIS 
CABLES (MOPES) 

Ha.'lcal grip for the cable cars of San rranclaco 

p0119 179-2254 7 

CA1 

U CONPUTII ASSISTED IISTIUCT10I 
CALC I OB 

Effect of sodlua and calcine ingestion on 
tbaraotagulation daring sterciss in nan 

pO 1 09 A 79- 10624 

CALC IQB COBPOOIDS 

IT CALClOn OXIDES 
CALCIOB OXIDES 

Process for tha preparation of calclua auparoiida 
l IASA-CASE-ABC-11053-1 ] pOIIS 179-10162 

CALCOLATIOB 
D COHPOTATIOI 
CALCOLDS 
IT COSIBE SERIES 
IT IBCTOE XIALISIS 
CALI POII I A 

Air pollatlon froa aircraft operations at San Jose 
Municipal Airport, California 

[ IASA-TB-78506] pOOOS 179-12585 

Tha application of reaote sensing technology in 
lorthatn California 

[E79-10168] p0050 879-20419 

Advances in local area, aasoscala sodalisg 

p0042 I79-205B6 

Developing and deaoastrat 1 ng an institutional 
aachanisa for transferring raaota sao sing 
technology tc 1« eestarn states using northern 
California an the teat site 

C 179- 10229) p0052 179-28643 

CAL0B1BIT3IS 

Calonsuter probes tor seasuring high thetsal flux 
— in arc jets 
( IASA-TB 7BS73 ] 

CAIABD C0IP1UUBATI0I5 

Cana! d-body -tail aissile test at angles of attach 
to 50 deg m the Aaas 11-foot transonic Bind 
tunnel 

( IASA-TB- 78441 < p0005 179-12021 

fortex affects for canard-eng configurations at 
high angles of attach In subsonic floe 
[ IASA-TB- 78543 ) pOOOS 879- 14022 

81gh angle of incidence iapllcatioaa upon air 

intahe design and location for supersonic cruise 
aircraft and highly aaneuserable transonic 
aircraft 

pOOOS 879-22026 

CAIT1LETII 1 1 BUS 

U HUS 

CAP1LLAIT lAflS 

IT SEAT ITT SATIS 
CAPTIVE TESTS 
IT STATIC TESTS 
CAPTDBE CROSS SRCTIOIS 
U ABSOBPTIOI CUSS SBC110IS 
CAIBOBIblATI BBTABOLISR 

lasulia-liha effect of boelne groeth horaoae in 
elec as desonstrated by oxidation of 
C/14/-0-glueooe in diabetic rats 

pOIIJ A 79-44 797 

COSBOS 938, expat lient R204: The effects of space 

flight on none llvvr enxysea concerned sith 
caibohydrale and lipid eetabolisn 1* the rat 

p009A I 79- 11675 

CABBOST D BATES 
IT ADEB1IIS 


poll* 8 79- 2016 5 


IT 6 LOCOS I 
IT BUCLBOSI DIS 

CABB08 

IT CABBOI ISOTOPES 
IT CABBOI 14 

An experiaental detetaination of the cross section 
of the Seiaga bead ayataa of CJ 

p0088 879-51121 

Absolute seasuraaents of the electronic transition 
aoeeats of seeea band syateas ot tha C 2 aolecala 
( 8ASA-TB-78574] p0043 B79-21882 

laprofed synthesis of polyforaals 

( lASA-CASE-ABc- 11244-1 ) p0092 179-30376 

CABBOI COIPOOBDS 
IT PLDO BO POL TBIIS 
IT UALOCAIBOIS 

CABBOI D1OX10B 

Intensities and half-eidths at dlffeient 

teapetatures for the 201/111/ - 000 band of CO 2 
at 4854 per ca 

p0086 A79-4751 3 

Coaputar prograa for calculation of oxygen uptahe 

[IASA-TB- 78585] p0099 179-21741 

CABBOI DIOIIDI LASBBX 

The TILBC - A plasaa type of direct energy converter 

Therao-llectroaic Laser Energy Converter for 

electric poser generation 

p0059 879-16629 

Study, optinixatloa , and design of a laser heat 
engiue for satellite applications 

p0059 879-16633 

CABBOI DIOIIDI EEBOTAL 

Technology advancenent of tha electrochenical CO 2 
concentrating process 

( IASA-CB- 152250) pO 1 0 J 179-26135 

Electrochealcally regen»rable carbon dioxide 
absorber 

( liSA-Cl- 152099] pO 103 179-2979 

CABBOI P1BBB BIIIPOBCBD PLASTICS 

Los density blsaa leiaide-carbon aicroballoon 
coaporites 

I BASA-CASI-ABC- 11040-1 J p0091 879-16915 

CABBOI PI BIBS 

The estiaation of residual strength of coaposites 
by acoustic suasion 

p0062 879-20820 

Electrical hazards posed Ly graphite fibers 

p0087 879-50597 

CABBOI ISOTOPES 
IT CABBOI 14 

Caibon, nittogen and sulfur in Apollo 15, 16 and 
17 roc As 

pOIII 879-19236 

CABBOI IOIOX1DI 

Toxicity of pyrolysis gases froa polyoxyaetbylene 

p0069 879-26582 

The study of 1 alcrosurf seen' using themal 
desorption spectroscopy 

p0087 A79-500 1 5 

CABBOI STABS 

lear-lbf rated observations of a nes aolecnlar 
leatute la 1BC * 10216 

pOOB2 A79-4I3S4 

CABBOI 14 

Insulin-lihe affect of bovine grosth horaoae in 
vivo as deaoasttatei. by oxidation of 
C/ 14/- 0-glucose in diabetic rata 

pO 1 13 879-44797 

CAIBOI-CABBOB COMPOSITES 

Theraoatruct oral design of a cat bon-car boa 
heatshield for a Jovian entry 

[Alii 79-0920] pOllO A79- Jtt 74 1 

CAIBOIACBOOS CBOBDBITES 

Selective photodestruct ion of aipha-anino acids 

la catboaaceous chosdritas and cheaical 

evolution experiaents 

pO 106 879-26547 

CAIBOIACBOOS IITIOB1TES 

llininatioa of chromte and novel sulfiden as 
iaportant carriers of noble gases in 
carbonaceous neteorites 

p0108 A79-26436 

CABBOITL COBPOOIDS 

COS la the stratosphere sulfuric acid aerosol 

precursor 

p0 109 879-31337 

CAIBOXTLIC ACIDS 
IT ACETIC ACID 
IT TBTPTOPBil 
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CttDltC V8ITIICLES 


SDKJBCr 1 R OBI 


CRB OIRC VRBTRICLBS 

Contour detector «nd data acquiaitioo spates for 
the left ventricular outline 

[ I151-CA5E-ARC- 10985 ] pO 116 879-10724 

CARDIOGRAPH 
BT ELECTROCARDIOGRAPH! 

BT RAGBETOCARDIOCRAPHT 
CIBDIOLOCT 

Dioaaqnetic iaat tueentation and aaaaaraaant 

pOOBS 179-51043 

CARDIOVASCULAR STSTBB 

BT BLOOD VESSELS 
BT CARDI4C TEBTB1CLBS 
BT BBITHROCITBS 
BT MRPHOCITES 

Cardiovaacnlar regulatory response to lover body 
negativ t praaania follosing blood voluae laas 

pO 107 479-23470 

Coatlouoaa aatabollc and cardiovascular 
aeesureaents on a aonkey subject during a 
aiaulated 6-day Spacalab alaalon 

p0112 479-41713 

Aircraft fliqht simulation of apacalab aipariaant 
uning an laplantad talaaatry ayataa to obtain 
cardiotaacalar data froa tba aonkay 

pOllfl 179-19022 

C4B60 AIBCBAPT 
BT C— 141 4IBCB4PT 
CASCADE COBTBOL 

A aaltlloop genera lira t ion of tko circle atablllty 
cr ltarion 

p0031 479-41133 

CASCADE nOB 

Tlacoua floa analyala la altad floa rotors — In 
tarboaacblnary 

[ASRE PAPER 78-BA/GT-3] p0127 A79-19792 

CASCADES (PL01D DIBASICS) 

0 PL01D DTHAIIICS 

CAST IBS 

BT SLIP CAST1BS 

CATALIS1S 

Ponr-aan ratad dual catalyat ayataa lor tba 
recovery of aatar froa ariaa 

( BASA-CB- 152227) pOIOI B79-16550 

CATE LISTS 

An la proved ayntbaala of 

1, 3s 2, U :S,6-Triaatbylan«norbltol and 
1, 3:2,5: «,6-Triaethylenvaannl tol 

p0087 479-50016 

CATALTTIC ACT1TITT 

SSTs, nitrogen fartillaar and atratoapbanc ozone 

p0060 A79-1B321 

CATCBBIBT ABBAS 

0 BATIASBE05 

CATBOOB BAI TO BAS 

An advanced cockpit lnatrunantatlon ayataa: Tba 

coordinated cockpit dlaplay 

[ RASA-TR-78559 ] pOlOO B79-271J6 

CATIOBS 
BT RATAL 10BS 

CADCBT PBOBLBR 

Error analyala of finite difference acbaaaa 
applied to hyporbolic initial boundary value 
ptoblaaa 

pOO 70 479-27192 

CBLBST1AL BODIES 
BT ABDUOBRDA GALAXIES 
BT CABBOR STABS 
BT CAPBOBACBOOS C80BDB1TBS 
BT CARBOBACEOOS RETEOB1TBS 
BT CBAB BEBOLA 
BT EABLT STABS 
BT EUloFA 

BT EITB ASOLAB PLABBTS 

BT GALACTIC CLUSTERS 
BT GALAXIES 

BT GALILEAB SATELLITES 

BT 1 BPBA1ED STABS 
BT 10 

BT JUPITEk (PLAEETI 
BT LATE STABS 
BT flAIB SEQDEBCE STABS 
BT BEBCOBT (FLARET) 

BT 81 LA I BAI GALAXI 
BT R4T0BAL SATELLITES 
BT BIBO LAI 

BT PLAAETAR1 BERDLAI 
BT PBuTOSTAAS 

BT B EPBBEBC B STABS 


BT SATUBB (PLABET) 

BT SATUBB B1BCS 
BT SOLAB SISTER 
BT SPIRAL GALAXIES 
BT TXBBESTBlAL PLABBTS 
BT T1TAB 

BT TIROS (PLABET) 

CELLS (BIOLOGY) 

BT AXOBS 
BT EBITHBCCITRS 
BT LI4PBOCITBS 
BT RITOCflORDRIA 

Senaacaat changes in tba riboaojee of aniaal -alia 
la vivo and in vitro 

pOIOfi A79-27226 

Gating affacta in Halobactarlua balobiua acabrane 
transport 

pOlta A.9-478U9 

Energy transduction in Balobactarlua balobina 

p0 1 15 479-53000 

Effect of space flight on call-aediated insanity 
COS BOS 782 satellite 

p0094 B79-11661 

C2BTRAL BBBTOOS SISTER 
AT BBAIN 

BT SPIRE 

CBBTRIPCGAL POBCR 

Effect of walgntlaaaoaas and caatrlf ugation (LIG) 
on erythrocyte survival in rata subjected to 
prolonged apace flight 

PU096 B79-11674 

uaantitativa analysis of selected bone paraaetera 

p0"94 1/9-11676 

CEBTBl POCBS 

Design of a piezoelectric shaker for centrifuge 
testing 

pO 1 19 B79-22545 

C EBTBirOGI BG STBB5S 

Studies on the erythron and the fet it kinetic 
responses la beaglaa adapted to bypergravity 

p0 1 06 A 7 9- 12869 

BBC-/Cr-5 1/ half-life and albuain turnover in 
groulsg Beagle doga during chronic radial 
acceleration 

p0108 479-27553 

CBAABAL PBOTBCTXTB COATIBGS 
0 PBOTECTITB COATIBGS 

CBS5BA B1LITAB7 AIBCBAPT 

U H1LITAII AIRCRAFT 
C ’BP 

0 >4801 FIBER BEIBPOBCED PLASTICS 

CB-54 BRLiCOPTRB 

Coapooite rotor hub. I, II fatigue and loa<* 

testa for CB-54B helicopter design 

p0022 179-10916 

CBA1BS 
0 SEATS 
CBALCOGBB1DBS 
BT ALURI BUR OXIDES 
BT CALC1UR OXIDES 
BT CABBOB DIOXIDE 
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[ I A F PAPES 79-A-4J] p0090 A79-5J436 

EXTBATEBBESTBIAL LIFE 

The Tikrng biological invest igatior s - "’eview and 
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a far- inflated photoaeter (or the Kuiper licbotx 
Obset fa tor 7 

p0072 179-31219 

Star lunation at a front - Par-loftared 
obsei tat ions of IKL 333 

p007« 179-39237 

Coapact H II regions in the far-infrared 

p0075 179-35617 
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Rapid, single-step sost-probable-nusber sethod for 
enuseratiag fecal coliforas is ct.lueuts froa 
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sirplane spin and two-diaenaiona 1 unsteady 
aerodynamics 

pOOOb 179-15069 

PII1IBSS R1T10 
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piloted flight dynauics siaulation 


[ I4S4-TR-78575] p0009 179-23977 

In in-flight siaulator investigation of roll and 
yav control poser reguirenents for STOL approach 
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[ I4S4 -CB- 1 52212 ] pOO It) B79-26374 

Aerodynaaic sound generation due to 

vottex-aerofoil interaction. Part 2: Analysis 

of tie acoustic field 

[ R4S4-CB- 152231 ] pO 126 B79-26883 

PLOH BUUATIORS 

4 dispersion relationship governing incompressible 
vail turbulence 

p0055 479-13176 

Past, conservative scheaes for the fr.ll potential 
eguation applied to transonic tlous 

pOG65 479-23697 

Preferential spectral transport by irrotational 

strainiog for turbulence energy dissipation 

rate eguationa in boundary layer flovs 

p0077 479-38912 

i tvo-di sens tonal unsteady Eulet -equation solver 
for flov regions vith arbitrary boundaries 
(4144 79-1465 ] p0084 479-45269 

Unsteady flov aodel for circulation-control airfoils 
( IlSA-CE- 152301 ] p0019 BJ9-30144 
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PLOf FIELDS 
U FLOW DXSTBIBUTIOE 

PLOI BBtSOBEBBIT 

Steady-state vortex-line density is turbulent Be 
II counterflos 

p0053 A 79- 1 0624 

Application of split-fils aneaoaeter and 
sini-cosputer for aeasuresent in tnrbalent 
separated flow 

[SAE PAPES 790b0 1 ] p0030 A79- 36733 

Tine- dependent local density aeasuteaents in 
unsteady flows 

[AHA PAPEB 79-1088] p0076 A79-380S9 

Laser Doppler anesoseter diagnostics in unsteady 
flows 

p0030 A79- 39499 

Laser veiocinetry and holographic interferoaetry 
acasureaents in transonic floss 

p0035 A79-49039 

Evaluation of the discrete vortex wake cross flow 
aodel using vector coaputers. Part 2: User’s 

annual for DIVOECE 

[ NASA-CB- 15227 1 ] pOOlb *79-22049 

Feasibility study for a nuaerical aerodynaaic 
siaulation facility. Voluae 2: Hardware 
spec! f i ca t i ons/descr i pt i ons 

[ HA SA-CH- 152288] p0051 B79-260b9 

Feasibility study for a nuaerical aerodynaaic 
sraulation facility. Voluae 3: FBP language 
specification/user annual 

[NASA -CH- 152289 ] p0120 *79-26070 

Earth winds, flow quality, and the 

am i a ua- protec t ion inlet treataent for the EISA 
Anes 80- by 120-foot wind tunnel nonreturn circuit 
[BASA-TH- 78600] pOOlO *79-27186 

PLOI PATTB8IS 
0 FLO* DISTRIBUTION 
PLOI BATE 
U FLOW VELOCITY 
FLO* BESISTAICB 
IT AEBODY MA NIC DRAG 
FLO* SLPABATIO* 

0 BOOK DART LATER SEPARATIOI 
0 SEPARATED PLOI 
PLOI STABILITY 

IT BAGMETOHTDRODYNAHIC STABILITY 
PLOI VELOCITY 
NT SOLAR WHO VELOCITl 

On-axis velocity coaponent neasurenent with laser 
velociaeters 

p0 121 A 79-19720 

An exanination of a group- velocity criterion for 
the breakdown of an idealixed vortex flow 
[ IASA-TH-78541 ] p0011 *79-27136 

PLOI VISUALIZATION 
IT I0HERICAL PLOI VISUALIZATION 

later tuonel visualizations of dyoanic stall 

pO 127 A79-24213 

An investigation of transonic turbulent boundary 
layer separation generated on an aiisyaaetric 
flow aodel 

[Alii PAPER 79-1*79] p0033 A79-46684 

PLONBITRRS 

* T HOT-IIBE PLOIRETERS 
FLOCTUATIOI 

U VARIATIONS 
FLUID BOUNDARIES 

IT LI (2* ID-SOLI D itl EE FAC IS 

FLUID DYIABirS 
NT AEBODY *A HICS 
XT A BROTHER HO DYIAHICS 
IT COHPDTATlUNAL FLDID CYNAHICS 
IT SA., jl NA HICS 
*1 HYDRODY NAHICS 
NT ROTOR AE ROOT NAHICS 

Optraal nodal point distribution for iaproved 
accuracy in coaputat ional fluid dynaaics 
[ A I AA PAPER 79-0272 ] p0061 A79-19635 

Nunerical solution of coapressible viscous floss 
Navier-Stokes equations 

p0068 A79- 24759 

An extension of A-stability to alternating 
direction iaplicit net hods 

( RA SA-TH- 7853 7 J p0038 179-10809 

Status and prospects of coaputat ional fluid dynaaics 

p004 1 *79-18952 

Flux vector splitting of the inviscid equations 
with application to finite difference netbods 
[ NA SA-TH- 78b05 ] p004b *79-28950 


FLUID PLOI 
IT AIR PLOI 
IT A'i'L FLO* 

IT AXISYHHETBIC PLOI 
IT BLOOD FLO* 

IT BOUNDARY LAYER PLOI 

IT BOUIDABY LAYER SEPARATIOI 

IT CASCADk PLOW 

IT CHAVIEL FLOB 

IT COAIIAL PLOI 

IT COBPBBSSIBLE PLOI 

IT CONICAL PLOI 

IT COOITEBFLOI 

NT CROSS PLOI 

NT GAS FLOW 

IT INCOBPRESSIBLE FLOW 

IT IILBT PLOI 

NT INVISCID PLOI 

NT JET PLOI 

NT LAHINAB FLOW 

IT RAGIETOHIDROOY I ABIC PLOI 

IT HASS PLOW 

IT HERIDIOIAL PLOI 

IT NOZZLE PLOI 

IT OSCILLATIIC PLOI 

NT POTENTIAL PLOI 

NT SEC0IDABI PLOI 

NT SEPARATED PLOI 

NT SHEAR PLOI 

NT SHALL PERTURBATION FLO* 

IT STEADY PLOI 
NT SUBSONIC FLO* 

NT SUPERCRITICAL FLOW 
IT SUPERSONIC PLOI 
NT THREE DIREISIOIAL FLOW 
NT TRANSONIC PLOI 
NT TURBULEIT FLOW 
IT TIO D1BEISIOIAL PLOI 
IT UlIPOhH FLOB 
IT UNSTEADY PLOI 
IT VISCOUS FLO* 

NT WALL FLOW 
FLUID JBTS 
IT FREE JETS 
FLUID BECRAIICS 
IT ABRODY NAHICS 
IT AlfiOTHERHODYNAHICS 
IT FLUID DY NAHICS 
NT GAS DY NAHICS 
IT HYDRODYNABICS 
NT HAGHETOHYDBOSTATICS 
IT ROTOR AERODYNAHICS 

supercritical flow about a thick circular-arc 
airfoil 

[ IASA-TH-78549] p00«0 179-16800 

An exanination of a group-velocity criterion for 
the breakdown of an idealized vortex flow 
[ NASA-TH-78541 ] pOOII 179-27436 

FLOOBESCEICE 

quantitative energy extraction neasurenents in a 
photoionization-stabilized self-sustained XeP 
laser 

pO 063 A79-2286 1 

Tine-dependent local density neasurenents in 
unsteady flows 

[AIAA PAPER 79-1088] p007b A79-38059 

Relativistic L -shell Auger and Coster-Kroniq 
rates and fluoreacence yields 

p0031 A79-43023 

FLUORESCENT EHISSION 
0 FLUORESCENCE 
PLUORIIB COBPOOIDS 
NT FLUOROPOLYREBS 
NT PERFLUOBOALKAIE 
IT POLYTEIRAF LOOBOETH YLEI E 
FLUORINE OBGAIIC COMPOUNDS 
NT FLUOBOPOLYBERS 
IT PERFLOOBOALKANE 
FLOOBO COBPOOIDS 
IT FLUOROPOLYHRRS 
NT PERFLOOBOALKANE 
NT POL YTETRAFLUOROETH YLEI E 
FLUOROPOLYREBS 
IT POLYTETfiAP LUOBOETHYLEI E 
IT TEFLON (TRADEnARK) 

lev pet f luoroalkyl polyt nazines containing 

pendent iododif luoroaethyl groups sealers 

for aircraft structures 

{ NASA-CASE-ARC-11241- 1 ] p0092 179-24153 


SUBJECT IIDBI 


FOIL coisoimoi 


FL0TII6 
U G BOOTHS 

FLUTTER 

NT PANEL FLUTTER 
NT TEAM SO NIC FLUTTEB 
FLUTTBB BNBLTSIS 

Investigation of fleiible nozzle sail-flutter 
iacideots in the NASA-laes Research Cantor 11- 
Dy 11-foot transonic wind tunnel 

[AIAA 7 9- 0797 ] p0028 A79-29040 

Non-linear dynaaic response of a eind turbine blade 

p0029 179-31382 

Aeroelastic stability analysis of the AD-1 Banned 
oblique-sing aircraft 

p0 127 A79-38136 

Flap- lag- torsion flutter analysis of a constant 
life rotor 

[ NASA-CB- 152244 ] pOOIS N79-20099 

FLUX (BATE PEB OBIT ABBA) 

U FLUX DENSITY 

FLUX (BATE) 

NT HEAT FLUX 
FLUX DBBSITI 

NT ELECTRON FLUX DENSITY 
NT PARTICLE FLUX DENSITY 
NT PBOTON FLUX DENSITY 
NT RADIANCE 

NT RADIANT FLUX DENSITY 

Hillinetre and subailliaetre aeasuteaents of the 
Crab Nebula 

p0079 179-40670 

FLUX BAFFIBG 

U FLUX DENSITY 

FLUX RETEBS 

U HAGNETIC REASUREHENT 
FLYIBG PERSONNEL 
NT AIRCRAFT PILOTS 
NT FLIGHT CRENS 
FLYING QUALITIES 
U FLIGHT CHARACTERISTICS 
FOABS 

An iaproved synthesis of 2,4,8, 10-tetroiaspiro 
/5.5/ undecane /pen taer ythrit ol difotaal/ 

pO 08 7 A 79- 500 1 U 

Aabient care polyiside foass - — theraal resistant 
foa ss 

[ NASA -CASE -ABC- 1 1170-1 ] p0091 N79-11215 

FOG 

Envir onaental fog/rain visual display systea for 
aircraft siaulators 

[NASA-CASE-ABC- 11 158-1] p0117 N79-33220 

FOOD IBTABE 

Inhibition of the pituitary-adrenal response to 
stress during deprivation-induced feeding 

pO 1 1 3 179-43605 

FORB05H DECREASES 

Propagation of a Porbush decrease in cosaic ray 
intensity to 15.9 lu 

p0084 A79-45882 

PORBUSH EFFECT 

U PORBUSH DECREASES 

POBEBODIBS 

NT NOSE CONES 
NT NOSES (FOREBODIES) 

Control of forebody three-diaensional flov 
separat ions 

( NASA-TH-78593 ] pOOlO B79-26014 

FORECASTING 

NT PEBPORRARCE PREDICTION 
NT PREDICTION ANALYSIS TECHNIQUES 
NT TECHNOLOGICAL FORECASTING 
FOBEIGB POLICY 

NT INTERNATIONAL COOPERATION 

FORESTS 

The application of reaote sensing technology in 
Northern California 

[ E79- 10 168 ) p0050 N 79-204 39 

Identification of high payoff research for sore 

efficient applicator helicopters in agriculture 
and forestry 

( NASA-CB-152258] p0017 N79-22076 

Developing and desonstrating an institutional 
eechanisa for transferring reaote sensing 
technology to 14 western states using northern 
California as the test site 

[E79- 10229] p0052 B79-28643 

FOBBALDBHTDB 

Ao iaproved synthesis of 2,4,8, 10-tetroiaspiro 
/5.5/ undecane /pentaerythritol difotaal/ 


p0087 179-50014 

An iaproved synthesis of 2, 4, 8, 10-teztrozaspiro 
(5.5) undecane 

[ NASA-CASE-ABC- 11243- 1 ] p0092 B79-3037S 

POBBAT 

Cockpit displays of traffic inforaation: Airline 

pilots opinions about content, synbology, and 
foraat 

[NASA-TB-78601] P0100 N79-3218S 

FOBRATIOB BBAT 

U HEAT OF FORHATION 
FOBBING TECHNIQUES 
NT EXTRUDING 
NT SLIP CASTING 

FOBTBAB 

DSPOBJ - Systea for display of aultiple sets of 

three-diaensional data Fortran subroutine 

for conpnter graphics 

p0024 A79-18422 

FOSSIL RETEOBITB CBATEBS 
U HETEOBITE CBATEBS 
FOOBIBR ANALYSIS 

Analytical aspects of Randoadec analysis for 

vibration nodes and nondestructive fla* detection 
[AHA 79-0828] p0029 A79-29044 

FOURIER TRABSPORBATIOB 

NT FAST FOURIER TRANSFORRATIOXS 

FRACTURE RESISTANCE 
U FRACTURE STRENGTH 

FRACTURE STRENGTH 

A new basis for the deteraination of fcacture 
toughness 

[ NASA-TR-78592 ] p0044 B79-23256 

FRACTURE TOUGBBBSS 
U FRACTURE STRENGTH 

FRACTURES (BATSR1AL5) 

Fracture nodes and acoustic eaission of coaposite 
■aterials 

p007 1 A79-30248 

FRABES 

NT AIRFRABES 

FREE COBTECTION 

Convection and lunar theraal history 

p0084 A79-45456 

FREE JETS 

Turbulent density fluctuations in a subsonic and 
transonic free }et using crossed-beaa schlieren 
techniques 

p0031 A79-42059 

FREE RADICALS 

NT HYDROXYL R1DICALS 
FREEDOR FIGBTER AIRCRAFT 

U F-5 AIRCRAFT 
FREQUENCY DISTRIBUTION 

Size-frequency distributions of priaary and 
secondary lunar iapact craters 

pOC 78 A79-39309 

FREQUENCY STABILITY 

A versatile aicroprocessor-controlled hybrid 

receiver Kith firavare control for operation 

over large frequency uncertainty 

p0079 A79-40502 

FRICTION 

NT AERODYNAMIC DRAG 
NT SKIN FRICTION 

FRICTION DRAG 
NT AERODINABIC DRAG 

FRICTION REASUREBERT 

Bi-directional, buried-aire skin-friction gage 

l RASA-TH-78531 ] pOOOb N79-143J0 

FRICTION FNESS0RE DNOF 
U SKIN FRICTION 
FRINGE PATTERNS 
U DIFFRACTION PATTERNS 
FUEL CONSUMPTION 

Srauiation study of the effect of 

fuel-conservative approaches on ATC procedures 
and terainal area capacity 

[SAE PAPER 780523] p0020 A79-10398 

Dynaaic siaulatron studies of fuel conservation 
procedures used in terainal areas 

pO 123 A79-2358 1 

Siaulation study of the operational effects of 
fuel-conservative approaches 

p0031 179-42 600 

Fuel-conservative guidance systea for povered-lift 
aircraft 

[ AIAA 79-1709 ] p0032 A79-45363 
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PORLS 

NT AIRCRAFT PURLS 
NT CRTOGRNIC BOCRBT PROPELLANTS 
NT BONOPROPELLANTS 
POLL SCALE TESTS 

IP- IS Tilt Rator Research Aircraft - Ptogtaa report 
[AIAA 79-0704] p0028 A79-27371 

PONCTIONS (RATHE!) ATICS) 

NT COSINE SERIES 
NT GREEN FUNCTION 
NT RATIONAL PONCTIONS 
NT RECURSIVE PONCTIONS 
NT SPLINE PONCTIONS 
PONG I 

NT S ACC HA ROB ICES 
POEG ICIDBS 
NT GOAN IRES 
POSELAGBS 

A study of structural concepts for lov radar cross 
section /LRCS/ fuselage configurations 

p002 1 A 79- 10908 

G 

G FORCE 

0 ACCELERATION (PHYSICS) 

GALACTIC CLOSTEES 

Iaproved Units on intergalactic intracluster H I 
in the Coaa Cluster 

p0082 A 79-4 1 520 

GALACTIC ETOLOTIOB 

Six collapses self consistent dynaaic 

developaent of stellar systeas 

pOOhl A79-23183 

GALACTIC RADIATION 

Propagation of a Porbusb decrease in cosaic ray 
intensity to 15.9 A0 

p0084 A79-U5882 

GALACTIC ROTATION 

Dynamics of a stellar bar 

pOObS A 79- 23909 

GALACTIC STERCTORR 

Gas flow in the barred spiral galaxy NGC 5383 

p0056 A79- 13726 

Axisyaaetric disturbances in a disk galaxy 

p0056 A79-13751 

Six collapses self consistent dynaaic 

developaent of stellar systeas 

p0063 A 79-23183 

Dvnanics of a stellar bar 

p0065 A 79- 23 909 

GALAXIES 

NT ANDROBEOA GALAXIES 

NT GALACTIC CLUSTERS 
NT BILK! HAT GALAXI 
NT SPIRAL GALAXIES 

An analysis of vater in galactic infrared sources 
using the NASA Lear Airborne Observatory 
[ NASA-CR- 152262] pOOSO N79-21965 

GALILEAN SATELLITES 

P* EOROPA 

NT IO 

Near-infrared spectra of the Galilean satellites - 
observations and coapositional replications 

pO 067 A79- 24185 

On the internal structure of the aa jor satellites 
of the outer planets 

p0068 A79- 26041 

Line-by-line transport calculations for Jupiter 

entry probes of radiative transfer 

[AIAA PAPER 79- 1082 ] p0077 A79-38562 

GALILEO BISSION 
0 GALILEO PROJECT 
GALILEO PROJECT 

Line-by-line transport calculations for Jupiter 

entry probes of radiative transfer 

[AIAA PAPER 79-1082] p0077 A79-38562 

GAS ANALYSIS 

Venus lover ataospheric coaposition - Preliainary 
results froa Pioneer Venus 

p00b7 A79- 24174 

Effect of pyrolysis teaperature and air flov on 
toxicity of gases froa a polystyrene polyaer 

p0069 A 79- 26 58 1 

Toxicity of pyrolysis gases froa polyoxyaethylena 

pO 069 A 79- 26582 

Effect of pyrolysis teaperature and air flov on 
toxicity of gases froa Douglas fir in USE 
toxicity test 


p0069 A79-2658J 

laplications of the gas coapositional aeasureaents 
of Pioneer Venus for the origin of planetary 
ataospheres 

pOOBO A79-40814 

GAS CBROBATOGRAPBI 

Venus lover ataospheric coaposition - Analysis by 
gas chroaatograpby 

p0 107 179-24 175 

Laboratory corroboration of the Pioneer Venus gas 
chroaatograph analyses 

p0112 A7S-40812 

GAS COBPOSITIOE 

laplications of the gas coapositional aeasurerents 
of Pioneer Venus for the origin of planetary 
ataospheres 

pOOSO A 7 9- 4 0 8 1 4 

GAS DISCBARGES 

Plasaa polyaenxation of ethylene in an 
ataospheric pressure- pulsed discharge 

p0 1 1 1 A79-40271 

GAS DIBAR1CS 
NT AERODINABICS 
NT AEROTRERHOOYNABICS 
NT ROTOR AERODINABICS 

Bonte Carlo solution of Boltzaann equation for a 
staple aodel of highly nonequilibriua diatoaic 
gases - Translational rotational energy relaxation 

pOObO A 79- 18 564 

GAS PLOE 
NT AIR PLOH 
NT BER1DIONAL PLOH 

Gas flov in the barred spiral galaxy NGC 5383 

p0056 A 7 9- 1 3 72 8 

GAS GIANT PLANETS 
NT JUPITER (PLANET) 

NT SATURN (PLANET) 

Experlaental studies of radiative base heating of 
a Jovian entry aodel 

[AIAA PAPER 79-0038 ) p0064 A79-23539 

GAS BEATING 

Electron heating of infloving interstellar gas 

p0055 A79-13719 

GAS IONIEATION 
NT ATBOSPUERIC IONIZATION 
GAS LASERS 

NT CARBON DIOXIDE LASERS 
NT XENON FLUORIDE LASERS 
GAS UQOBPACTIOB 
0 CONOENSING 
GAS B1XT0RES 

Spectral studies of S1C14 ♦ N20 • At and SiH4 ♦ Ar 
aixtnres in a shock tube in 160-550 na range 

p0057 A79-15220 

Shock tube spectroscopy of C3 ♦ C2B alxture in the 

140 to 700 na range for Jovian entry probe 

ablation layer siaulation 

[AIAA PAPER 79-0094 ] pOC64 A79-23530 

GAS SPECTROSCOPY 

Spectral studies of S1C14 • N20 ♦ Ar and S1B4 ♦ Ar 
aixtures in a shock tube in 160-550 na range 

p0057 A79-15220 

GAS TBBPEEATOBE 

Teaperature and flov velocity of the 
interplanetary gases along solar radii 

p0083 A79-45104 

GAS T0RBIRR ENGINES 

NT TURBOJET ENGINES 

Study, optisization, and design of a laser heat 

engine for satellite applications 

pOO 59 A79- 16633 

GASDINABIC LASERS 

Systeas efficiency and specific aass estiaates for 
direct and indirect solar-punped closed-cycle 
high-energy lasers in space 

p0059 A 7 9- 1b 62 3 

GASEOUS CAVITATION 
U GAS PLON 
GASES 

NT ARGON ISOTOPES 
NT CARBON DIOXIDE 
NT CARBON BONOXIDE 
NT COLLISIOBLESS PLASBAS 
NT DIATONIC GASES 
NT EXHAUST GASES 
NT GAS SUTURES 
NT HEAVY NUCLEI 
NT HELI0H 
NT TYDROGEN 
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NT HYDROGEN IONS 
NT HYDROGEN PLXSHR 
NT INTERPLANETARY GRS 
NT INTERSTELLAR GAS 
NT LIQUID HBLIDH 
NT HOLBCOLAR GASES 
NT NEON 

NT NEON ISOTOPES 
NT NITROGEN 
NT OXYGEN 
NT OXYGEN PLASHX 
NT OZONE 
NT RARE GASES 
GASTROINTESTINAL SISTER 
NT STOMACH 

Abseoce o( gastric ulceration in rata after flight 
on the COSMOS 782 

p009« N79- 1 1bbO 

GAKSSBETEBS 
0 MAGNETOMETERS 
GRRBRAL AVIATION AIRCRAFT 

A Peaonstration Advanced Avionics Systea for 
general aviation 

[SAE PAPER 790569 ] p0Q29 A79- 36709 

full-scale vind tunnel study of nacelle shape on 
cooling drag 

[AHA PAPER 79-1820] p0033 A7S-H7900 

GENERAL DYEABICS MILITARY AIRCRAFT 

0 MILITARY AIRCRAFT 
GENETICS 

Effects of ueight less ness on the genetics and 
aging process of drosophila eelaaogaster 

p0096 E79- 11673 

GEEITOO R1RAR1 SISTER 

NT BLADDER 
GEOLOGY 

NT LONAR GEOLOGY 
NT PHOTOGEOLOGY 
NT TECTONICS 
NT VOLCANOLOGY 

GEOMAGNETIC ANOMALIES 

0 MAGNETIC ANOMALIES 
CEOEAGRETIC LATITUDE 

Aaes collaborative study of cosaic-ray neutrons. 

2: Los- end nid-latitnde flights 

[ NASA-TH-79881 ] pOOOl B79-11994 

GEOBAGEBTIC STORMS 
0 MAGNETIC STORRS 

GEOBAGEBTIC TAIL 

Evidence for earth aagnetospheric tail associated 
phenoaena at .1100 R sub E 

pO 084 A 79- 45887 

GEOMETRY 

NT ANGLE OF ATTACK 

NT DIFFERENTIAL GEORETRY 

NT LIE GROUPS 

NT SPECIMEN GEORETRY 

NT TENSOR ANALYSIS 

NY TOPOLOGY 

NT VECTOR ANALYSIS 


Applications of algebraic geoaetry in systea theory 
[ NASA -CR- 158408] pOOIh B79-20809 

GBRBABIDR 

Ge:Ga and Ge:Be pho toe ond active detectors for far 
Infrared astronoay froa a space platfora 

p0058 A79- 15990 

GI ART STABS 
NT CARBON STARS 
GIRBALS 

Lov-cost inertial navigation tor eoderate-g aissioas 
[ BASA-TB-78611 ] pOOII E79-3220S 

Autoaoaous navigation systea using gyroscopic 

penduluas and giabals for air navigation systea 
■ hich disposes 

[ NASA-CASE-ARC-11257-1 ] p0036 N 79-33177 

GLABDS (ANATOMY) 

NT PITUITARY GLAND 
GLASS 

NT GLASS FIBERS 

GLASS FIBER REINFORCED PLASTICS 

Theraal response of coaposite panels 

p0068 A79-25350 

Lov density bisaaleiaide-carbon aictoballoon 
coaposltes 

[ NASA -CAS E-ABC - 1 1040- 1 ] p0091 B79-16915 

GLASS FIBERS 

The estiaation of residual strength of coaposltes 
by acoustic eaiasion 


GLA0BRT COEFFICIENT 
U AKBODIRABIC FORCES 
U BACH NUNBER 
GLIDERS 

Rind tunnel tests of four flexible King ultralight 
gliders 

pO 126 E79-27084 

GLOB DISCHARGES 

Electric discharge for treataeat of trace 
cootaaiaaata 

[ NASA-C4SE-ARC- 10975-1 ] p0116 E79-15245 

GLUCOSE 

Insulln-lihe effect of bovine grovth horaone in 
vivo as deaoastrated by oxidation of 
C/14/-0-glucosa in diabetic rata 

p0 1 13 A79-44 797 

GOLD 

Nucleation, growth, and postdepositioa theraally 
induced epitaxy of gold on sapphire 

p0075 A79-37164 

GOLD COATIBGS 

The structure of snail, vapor-deposited particles. 

II - Experiaental study of particles with 
hexagonal profile 

p0088 A79-51695 

GOLD PLATE 

U GOLD COATINGS 

GRADIENTS 

NT POTENTIAL GRADIENTS 

GRAOIOBETEBS 

0 MAGNETOMETERS 
GRAIN BOUNDARIES 

Direct observation of voltage barriers in ZnO 
var istors 

p0076 A7 9-37688 

GRAINS (FOOD) 

NT NH EAT 
GRAPBITE 

Effect of aoisture on the fatigue behavior of 
graphite/epoxy coaposite laainates 
l NASA-TH-78548] p0041 N79- 16916 

GRAPE! TB- BPOIY COMPOSITE MATERIALS 

Advanced technology helicopter landing gear 

p0022 A79-10918 

Electrical hazards posed by graphite fibers 

p0087 A79-50597 

A teaperature dependent fatigue failure criterion 
for graphite/epoxy laainates 

l NASA-TR-78538] p0018 N79-10150 

Effects of aoisture on torsion and flexure 
properties of graphite-epoxy coaposites 
i NASA-TB-78597 ] p0046 N79-27243 

Theraal expansion and swelling of cured epoxy 
resin used ia graphite/epoxy coaposite 
[ NASA-TB-78610] p0047 N79-31353 

GRASSBARB ALGEBRA 
U VECTOR SPACES 
GRAVITATION 
NT SOLAR GRAVITATION 
GRAVITATIONAL COLLAPSE 

Six collapses self consistent dynaaic 

developaent of stellar systeas 

pOObJ A79-23 18 3 

Nuaerical calculations of protostellar 
hydrodynaaic collapse 

p0070 A79-2679 2 

GRAVITATIONAL EFFECTS 

Effects of weight ieasness on the genetics aad 
aging process of dtnsophila aelanogaster 

p0096 R79-11671 

GRAVITY NAVES 

Equatorial wave-a»an flow interaction - A 

ouaencal study of the role of latitudinal shear 

pO 12 1 A79-4J9J0 

GREER FOBCTIOH 

The displaceaent f.eld associated with line forces 
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toalpsi s of s TTOL hover task with predictor 
displays asiag an optiaal control aodal of tha 
huaaa operator 

pU098 *79-15605 

Plap-lag-torsioa flutter analysis of a constant 
life rotor 

( 9ASA-CR- 152244 ] p0015 *79-20099 

BOTBR1B6 STABILITY 

Calculated hoveriag helicopter flight dpaaaics 
with a circulation-controlled rotor 

p0027 *79-24 179 

* piloted siaulator investigation of helicopter 
precision decelerating approaches to hover to 
deteraiae single-pilot IPR /SPIER/ regui.reaeots 
[hi** 79-1886] p0032 *79-45413 

■lad tuonai and flight test of tha IT-15 Tilt 
Kotor Research Aircraft 

[*BS 79-54 ] p0035 179-49105 

IT-15 flight taat results coaparad with daaloa goals 
[Alt* PAPER 79-1839] p0035 *79-49336 

BOBS 

Coaposite rotor hub. 1, 11 — - fatigue and load 
teats tor CB-548 helicopter design 

p0022 *77-10916 

BDGBBS AIBCBAPT 

IT AH-64 hlUCOPTBB 

BDGBBS I1LITART AIBCBAPT 

0 RILITABT AIBCBAPT 

BOBIR BERATIOR 

Rodaliag tha nusan as a cootrollar in a aaltitask 
anviroaaoat 

p0097 179-15595 

Proapacts of a aathaaatical theory of huaan 
behavior ia coaplai saa-aachiae ayateas tasks 

tisa sharing coaputar analogy of aatoaobile 

driving 

p0097 179-15599 

90**1 BE1BGS 

Adaptive allocation of decision asking 

t aspousibility between husan and coapater in 
suiti-task situations 

J »*S»-C8-157937] p0049 *79-12772 

RORAR RBG1BBEBIBG 

0 8UBAI PACTOBS EBGIREERIIG 

BORA* PACTOLS BBGIIBEBIBG 

Rodaling aarosol losses sad clothing effects ia 
liras for aerospace vehicle eavironaeots 

p0C60 *79-18303 

A coaparlsoa at kiaasthatic-tactual and visual 

displaya via a critical trackiag task for 

aircraft control 

p0 125 *79-29720 

Daaiga outline to r a sew aultiaaa ATC aiaulation 
facility at lASA-Ases Research Center 

pO 102 B 79- 1 750 1 

Technology advancaaant of the alactrochaalcal C02 
concentrating process 

[ IASA-CR-152250 ] pO 103 879-26135 

Cockpit displays of traffic inforaatioa: Airline 

pilots opinions about contest, ayabology, and 
torsat 

[ BASA-TB-78601 ) pOlOO 179-32185 

BOB* I PRRPORBABCR 

IT ASTRORADT P IRPOBBA 1C R 

IT OPERATOR PERPORBtBCE 

IT PILOT PEIPOIRAICt 

Coordiaated crew perforaaace in coaaetcial 
aircraft operations 

pO 106 *79- 13219 

A rationale for husan operator palslva coatrol 
behavior 

p0079 *79-34520 
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IASI aviation safety reporting ayatas 

[B6S6-TH- 785*0] |)0097 179-1501* 

1 aodel for dynaaic allocation of buaan attention 
aaoag anltipla taaka 

p0098 179-15627 

1 aodal of husan event detection la anltipla 
proceaa aonitorinq ..wi>e« 

p00» : 979-15612 

9 laion 

p0099 179-1589* 

Reeling buaan dacialon Baking behavior in 
auperviaory control 

pOIOI 179-17*9* 

Tbe buaan aa a detector of changes in variance and 
■aadvidth 

pOIOI 879-17*96 

8081 1 RI6CTIOI5 

Tbe 1*tb Annual Conference on Manual Control 

digital aiaulatioa of buaan operator dynaalca 
| BiSl-C P-2060 ] p0097 879-15588 

H0B1B T0LE818CBS 

The annoyance of aultiple noisy events ratings 

for siaulated flyovers 

(1111 PIPER 79 0651] p0108 679-26895 

lerospace highlights and potential aedical 
applications - — in Banned space flight 

p0002 679-51027 

H0RI8 86STES 

8T PECES 
IT SIE6T 

8TB61D CIRCUITS 

The use of hybrid integrated circuit techniques in 
biotsleaetry applications 

p0069 679-261*5 

BTBRID 86V 1G6TIOB STSTBBS 

Loa-coat inertial navigation for aoderate-g aiaaions 
[86S6-TR-7B611 ] pOOII 879-12205 

IT OHIO L1C T8ST T0BBELS 

later tunnel vlaualiratioaa of dyaaalc stall 

p0 127 679-2*211 

B1DR6XIIB EBCIBES 

The aonopropellant hydrazine propulsion subsystea 
for the Pioneer Venus npacecraft 

[6166 PIPER 79-1129 ] p0079 679-60762 

BT 01 IDES 
IT SIL6IES 

Shock-tube deteralnation of absorption cross 

sections and 1 2 Delta - I 2 Pi band transition 
soaonts of SiB 

p007J 679-32120 

ITDBG6IIORBC BASICS 

0 6EBOOII6R1CS 

BIDB0C6R80IS 

IT CTCLIC BTOIOCABBOIS 
IT ETRTLRIE 
IT BIT H6BE 
IT BETHTLE8I 

Photosensitized oiidation of un a 
[ I6S6-TB-7860* ] 

BTDBOCT6BIC 6C1D 

MCI - k plausible source of pannes, pyrisidines 
and aano acids on the ptlaitive earth 

p0 107 679-2026* 

Cheaical evolution, kill - pyriaidines froa 
hydrogen cyanide 

pOIII 679-37939 

B1DIO0TI6BICS 

luaerical calculations of protostailar 
hydrodynaalc collapse 

p0070 679-26792 

IT DB 0681 

IT MTOIOdll 10IS 
IT BYDIOCEI PLASMA 

Teaperature and flue velocity of the 
interplanetary gases along solar radii 

pOOSl 679- *5 1 ue 

Design, fabrication and test of a hydrogen heat pipe 
— eittuding sad grooving 6063-T6 aluaiaus 
tubes tor cryogenic hast pipes 

[ I6S6-CB-152267] pOOSl 879-2*298 

laproved synthesis of polyforsals 

[ 86 S6-C65E-6BC- 112**- 1 ] p0092 179-30176 

ITDB06IB CLOUDS 

Infrared observations of ICC 2071/115/ and 6 PCI 
*90 - Ten loe- lusinosity young stars 

pO 07* 679-1*211 

Coapact B II regions in the fat - 1st rated 

p0075 679-35617 


■ted polyaera 
p00«6 879-272*1 


laproved lisits on latargalactic intracluater B I 
in the Coa* Cluatar 

p00B2 679-41520 

»n infrared study of the ICC 7538 reqioa 

pOOS* 679-45569 

ITDBOCBI COBBOOID3 

IT BTDIIDES 
IT MIDEOCT6B1C 6C1D 
IT S1L6IES 
BTDIOCBI CT681DES 
0 H TDIOCT 6IIC 6C1D 
ITDEOfill 10IS 

Gating effects in Malobactariua halobiun seabraae 
transport 

p011« 679-478*9 

ITOaOCEl PL6SB6 

Calculation of radiativa properties of 
aonequllibriun hydrogen plasaa 

p0086 679-4751* 

EIDEOB6CI8TIC 1LOI 
U 86 Cl ETON! DEODTI6BIC PLOI 
BTDE086CB8TIC ST6BILITT 
U RAelETOHTDBODIIARlC ST6B1LITI 
BTDB0I66IBT1C BATES 
U B6 Cl ETOBTDBODT BARIC I6VIS 
BTDI088C86BICS 
IT HTDEODI I6BICS 
IT B6CIETOBTDIOST6T1CS 
8TDI0ST6TICS 
IT BACBBTOHYDROSTITICS 
IIDIOXIL COBPOOIDS 
IT 6LCOBCLS 

Preparation of linear bydrozy substituted 

polyphospha zenos flaaa retardant 

polyurethane foan 

[ I6S6-CB- 152182] p00*8 179- 10 1*4 

IIDBOITL RADICALS 

An ab initio investigation of the structure, 

vibrational frequencies, and intensities of R02 
and H0C1 

p0087 679-49719 

8IPEIBOLIC D1PPIBE8T 1 6L EQ’.ITIOIS 

Error analysis of finite difference schesea 
applied to hyperbolic initial boundary value 
ptobleas 

p00 70 679-27192 

An eztansion of 6-stability to alternating 
direction iapllcit aethods 

[ B6S6-TB-78537] p0038 179-10809 

riuz vector splitting of the inviscid equation* 
eith application to finite difference aethods 
[ I6S6-TR-78605 J p00*6 179-28950 

BTPEITE8SI8 

IT POLYPEPTIDES 

ETPEITIIBB16 

Hypertheraia and ezercise plasaa fluid and 

electrolyte effects on huaan that soregulatlon 

pOIII 679-4*775 

If PEETBOPBT 

0 CIOITB 

IT PEE TELOCITY I8P6CT 

Ezperisental studies of oblique iapset of 

aeteorites on planetary surfaces 

P0078 679-1931* 

ITPOTB6L6BDS 

Synaptosoaal uptake of hypothalanic sonoaainsa and 
recovery of pituitary-adrenal activity tolloving 
aedial forebraln bundle lesions in rats 

p0 1 15 679-50232 


I 

1DI8TIMIBC 

Paraseter identification applied to analytic 
hingeless rotor aodeliaq 

pO 127 679-22*75 

Estisation of longitudinal aircraft 

characteristics using paraseter identification 
techniques 

p00J6 679-50* J2 

ira (eules) 

0 * B5TIU8 EIT PLISMT IDLES 
I6BITI0I TI8PEE6T0II 
IT PLASH POUT 
ILLI6C COBPOTEIS 
IT ILL16C « COB PUT E 6 
1LL16C « CO8P0TB8 

Sisulatios of taree-diseanlonal cospresslble 
v isctiu, flo* on the Iillac IT coeputer 


174 


SQSJBCT IBDSI 


IimilD ASTBOIOBT 


[1111 PIPED 79-0206] p006« *79-23500 

lEiGE BIHAbCBBBIT 

Assessment stud) of infrared detector arrays for 
Ion-background astronomical research 
[ IASA-CB-152169] p0049 H79-10971 

I BASE PB0CC5SIIG 

Adaptive coding of BSS iaagery Haiti Spectral 

band Scanners 

p00S5 A79- 13319 

A conparison of theoretical and experimental video 
compression designs 

p0069 *79-262*8 

Comparison of video fields and fraaes for 
transform conpression 

p007 1 *79-28017 

Baudvidth conpression of nultispectral satellite 
imagery 

p0077 *79-3869* 

1BAGBBT 

IT AEBIAL PHOTOGBhPHI 
IT AIGIOGSAPHI 
IT IIPBABED IHAGE5T 
IT SCHLIEB8I PHOTCGDAP8T 
IT STEP BOSCOPI 

1HAGX1G TBCdllQOEb 
IT 1BAGE EIBA ICEIEIT 

Bistatic synthetic aperture radar nsinq teo 
satellites 

p0070 *79-27131 

laaraiTi 

if feet of space flight on cell-iediated iaaunity 
COSSOS 782 satellite 

p0094 179-11661 

IBPACT 

IT 8TFEEVELOCITI IHPACT 

IBPACT GiBAGE 

IT BETEOBITIC OABAGB 

Inproved ballistic danage tolerant design through 
laniuated netal construction 

p0021 *79-10912 

The survivability of helicopters to rotor blade 
ballistic danage 

p002 1 *79-10913 

IBPACT D4CBLEIATIGI 
0 DECFLSDATIOI 

IBPACT TOLEBhlCTS 

Danage tolerant design of the YiH-6* nain rotcr 
blade 

p0022 *79-1091* 

1BPECABC* 

ST BECBABICAI IBPED* ICE 

IBPBLLIB BLADES 

0 HOTCB BLADES (TUFBOBhCHCNEBT) 

IBPLAITE0 ELECT BODES (BIOLOGY) 

Teleaetry of intracranial pressure 

p0 121 *79-41400 

An inductively povered teleaettv systea for 
tenperature, EKG, and activity aonitoring 

pO 121 *79-* 1 *2* 

Aircraft fiigh' simulation of spacclvb experiaei" 
using an ir Planted telemetry systea to obtain 
cardiovascular data froa the monkey 

pOIIB 179- 19022 

I4-FLIGBT BOIITOE1IG 

ln«-tr u-.entat ion for controlling and aonitoring 
environaental control and life support systems 
[AiBE PAPES 78- BIAS -40 ] pO 105 *79-12587 

IBC08IEIICE 

Infrared receivers for ice background astronomy: 
Incoherent detectors and coherent devices froa 
one aicroaetei to one ailliaeter 

[ IASA-TI-78598] pOO".5 B79-25951 

IICOBBBEIT SCATTBDIIG 

On inhonogeneons scattering aodels of Titan's 
atmosphere 

p0071 h79- 29176 

I ICO BPB ESS 13 LB BOOIDAEI LAI EE 

An elliptic representation of coupled boundary 
layers and inviscld Core for computation of 
separated internal floes 

p0030 P79-38910 

IICOHPBESSI 8LB f LOB 

A dispersion relationship governing incoepressible 
eal 1 turbulence 

p0055 h79- 13176 

Expet meats on the larae-scale structure of 
turbulence in the near-jet region 

[ IASA-TB-78567 ] p00*2 179-21307 


Unsteady floe eodel for circulation-control airfoils 
[BASA-CB- 152301] p0C19 179-3014* 

1IDEPIBDEBT VAB1ABLKS 

Alterations In erythrocyte survival paraaeters in 
cats after 19.5 days aboard COSBOS 782 

p00 94 B79-1 1663 

Quantitative analysis of selected bone paraaetacs 

0095 879-11668 

IBDICATlie 1BSTBUBBITS 
BT 1IEBOBETEBS 

BT APPROACH JIDICATOBS 
BT G f BOCOBPhSSES 
IT HOT-FILB AIEBOBETEBS 
II HOT- II BE AIEIJBBTEB.S 
BT LhSEB AIEBOBETEBS 
I I DOLES 
BT TBIPTJPHAi 

Indoaethacih-antihistanine conbinatlon for gastric 
ulceration control 

[ IASA-CiSE-hBC-11 118-2] p0116 179-14755 

IID0CT1OI STSTIBS 
0 I ITAKE STSTBBS 
IBDOSTBIhL BABAGEBEIT 
IT PEBSOIIEL BAIAGEBEIT 
IID0STBIES 

IT A EBOSPACE 1ID0STBI 
IT A I BC BA FT 1ID0STBT 
I IEB T CASES 
0 BABE GASES 
1IBBTIAL G0IDAICS 
IT STBAPDOII IIEBT1AL S0IDAICE 

Evaluation of the navigation peiforaance of 
shipboard-VTOL-landing guidance systens 
[ AIAA 79-1708] p0032 *79-43362 

1IBBTIAL IATIGATIOI 

Loe-cost inertial navigation for aoderate-g missions 
[ IASA-TB-78611] pOOII E79-32205 

Autonoaous navigation systea using gyroscopic 

penduluas and giabals for air navigation systea 
• hies disposes 

[ IASA-ChSB-hBC-11257-1 ] p0036 E79-33177 

1IFLATABLE DEVICES 

0 IIFLAT4BLE STBDCTOBES 
IIFLATABLE SIBCCTC1BS 

Spine immobilization method and apparatus 

rigid bladder 

[ BASA-ChSE-ABC- 11 167-1 ] p0117 E79-30921 

IIPoBHATIOl DISSEBIlhTIOA 

Suggested approach for establishing a 

rehabilitation engineering inforaation service 
for the state of California 

( IASA-CB-152198] ?0003 179-1295' 

IIPOBBATIOI STSTBBS 

Suggested approach for establishing a 

rehabilitation engineering inforaation service 
f 01 the state of California 

[IASA-CB-152198] pOOOj 179-12951 

The role of cognitive snitching in head-up dispiayr 

to deteraine pilot ability to accurately 

extract information froa either of tao sources 
[ IASA- r B- j 137 J p0 103 B79-33 851 

IEFBABED ASTBOIOBI 

Bartian ntaospbere aodeliag betaeen 0.* and 3.5 
aicrons - Ccaparison of theory and experinent 

P0055 A79-13111 

Integrated detector array preprocessing for 
infrared artronoaical applications 
[AIAA PAPES 78-1712] p90S6 179-13931 

lear-inf rared energy distributions of S31 

p0061 179-18900 

The distribution of S IV and Be II in BGC 7027 

p006 1 A79- 18984 

lear-inf rared /spectra of the Galilean satellites - 
Observations and cospositional .ap lica-ions 

p0067 479-2A 185 

An upper Liait to far infrared enission froa the 
Crab uebula 


pOU68 *79-24581 

Bigh-angular-resolution far-imrared observations 
of the fiho Ophinchi dark cioud 

p0069 *79-26687 

Data processing in infrared astxonoay 

pO 120 *79-2807* 

A ligoid-he 1 iua-cooled grating spectr uneter for 
far infrared astronoaical observations 

poOl 2 *79-31218 

searching ft: nonsolar planets 

p0073 A79-32217 
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INFBABED AST HONOR I SATELLITE 


SUBJECT INDBI 


Compact H II regions in the f ar-infrated 

p0175 A 79- 35617 

Biiliaetre and subeilliaetre measurements of the 
Crab Nebula 

p00?9 A 79-40670 

Far-infrared observations of optical ealssion-iine 
stars - Evidence for extensive cocl dust clouds 

p0082 179-41325 

Near-infrat-'d observations of a nev aolecular 
feature in IBC ♦ 10216 


p0082 179-41354 

Ao infrared at -.at of the BGC 7530 region 

p0084 1 79-45569 

The seen Jovian tea.verature structure derived froa 
spectral observations froa 105 to 630 ca kaysers 

p0091 179-54486 

An analysis of eater in qaiactic infrared sources 
using the NASA Lear Airborne Observatory 
[ BA SA-CB- 152262] p0050 B79-21965 

Infrared receivers for loa background astronoay: 
Incoherent detectors and coherent devices froa 
one alcroaeter to one ailliaeter 

[NASA-TB-78598] pJ045 B79-25951 

Airborne infrared and subailliaeter astronoaical 
polarization measurements at different wavelengths 
C- 141 observations 

[ NASA-C8-158751 ] p0052 879-27044 

INFRARED ASTBOIOST SATELLITE 


On-board data processing for the IRAS telescope 
systea 

[1111 PIPES 78-1711] p0056 179-13830 

Lav background focal plane array testing in the 

far infrared for ISIS satellite-borne 

talescope 

pOO 58 179-15964 

infrared Astronoaical Satellite /ISAS/ and Shuttle 
Infrared Telescope Facility /SIRTP/ - 
Iaplications of scientific objectives on focal 
plane sensitivity reguireaents 

p0058 179- 15986 

Design of a supertluid heliua devar for the IBIS 

telescope IB AstroLoay Satellite 

p007 2 179-31013 


IBFR1B8D DETECTORS 


Integrated tlotector array preprocessing for 
infrared astronoaical applications 
[1111 PAPER 78-1712] p0056 179-13831 

Infrared detector performance in the Shuttle 
Infrared Telescope Facility /SIBTP/ 

p3058 A 7 9- 15988 

6e:Ca and Ce-Be photocond net ive detectors for far 
infrared astronoay froa a space platfora 

p0058 179-15990 

Assessment study of infrared detector arrays for 
low-background astronoaical research 
[B1SA-CB-152169 ] p004g E79- 10971 

Infrared receivers for low background astronoay: 
Incoherent detectors and coherent devices froa 
one alcroaeter to one ailllaeter 

[N4SA-TB- 78598] p0O45 879-25951 

IBP8ABFJ IBAGBBI 

Inflated taage of Venus at the tiae of Pioneer 
Venus probe encounter 

p00b7 179-24168 

XBFB1BE0 IBSTBC8B8TS 

N' 1JFEAHKD DETECTORS 
NT INFRARED I NTERFEROBETEBS 
NT INFRARED SPECTRORETERS 
NT INFRARED SPECTROFHOTOHETERS 

INFRARED 1 IT BRFBRORET IIS 

An orbiting infr/'rcd interferoae ter to search for 
nonsol.r planets 

pOQ77 179-38289 

INFRARED LASERS 

The TELEC - A piasaa type of direct energy converter 

Thermo- Elect conic Laser Energy Converter for 

eltctric power genera t on 

pO 059 179-16629 

Laser -stiau la ted migration of adsorbed atom on 
solid surfaces 


p00 79 179-40056 

INFRARED RISERS 

0 IBFBAEED LASERS 
IBFRARED BAOXITION 

NT FAR INFRARED RADIATION 
NT NEAR INFRARED RADIATION 

Io - An tnteooe brightening near 5 sicroseters 

p0067 179-24447 


Infrared radiation froa the Space Shuttle 
contaainaat environaeut 

p0045 N79-25055 

INFRARED RADIOMETERS 

Ploneer-venus large probe infrared radioaetcr 
/LIB/ optical systea 

pf 054 179-12083 

First results froa the large probe infrared 

radiometer experiaent for Venus ataosphere 

p0067 179-24 173 

INFRARED SPECTBA 

Cool stars - Effective teaperatuces, angular 
diameters, and reddening determined fros 1-5 
aicron flux carves and sodel ataospheres 

p0070 179-27695 

Intensities and N2 collision-broadening 
coefficient : aeasured for selected B20 
absorption lines between 715 and 732 na 

p9Q91 A 1 9- 54 462 

Z4FBABBD SPECTKORBTBBS 

A liguid-heliua-coole.- getting spectrometer for 
far infrared ascronoaicel observations 

p0072 A79-3121 8 

1BFBABED SPBCTBOPUOTOB STABS 

A far-iufrared photoneter for the Kuiper Airborne 
Observatory 

p0072 179-31213 

1BFBAB1D STABS 

Infrared observations of BGC 2071/ IBS/ and AFGL 
490 - Two low-iuninosity young stars 

p0074 179-34211 

IBFSABED TELESCOPES 

On-board data processing for the IRAS telescope 
systea 

[AHA PAPER 78-1711] pOOSh A79-1 383J 

Low background fo > plane arrav testing io the 
fac infrared • IRAS satellite-borne 
telescope 

p0058 179-15984 

Infrared Astronoaical Satellite /ISAS/ and Shuttle 
Infrared Telescope Facility /SIBTP/ - 
Iaplications of scientific objectives on focal 
plane sensitivity reguireaents 

p0058 179-15986 

Design of a superfluid heliua devar for the IBIS 

telescope IB Astronoay Satellite 

p0072 179-3 101 1 

Assessment study of infrared detector arrays for 
low-background astronoaical research 
[BASA-CB- 152169] pu049 B79-10971 

BASA-ABC 91.5-cw airborne infrared telescope — - 
tracking aechanisa 

pO1 16 879-21 373 

Contcol system designs for the shuttle iofraced 
telescope facility 

[ BASA-CB- 162321 ] p0053 N79-33121 

INFRARED TRACKING 

NASA- ABC 91.5-ca airborne infrared telescope - — 
tracking nechanisa 

pO 1 18 879-21373 

IBCBSTIOI (BIOLOOT) 

Effect of sodiua aud calciua ingestion on 
tnereoregulation during exercise io aar. 

pO 1 09 179- 30624 

IB1TIAL VALUE PHDBLBHS 

0 BOUND ART VALUE PBOBLERS 

IEJBCTION 
NT ION INJECTION 

INJOBI BS 
NT BB1IN PARAGE 

INLET FLOW 

A group-velocity criterion for breakdown or vortex 
flow: An application to aeasured inlet profiles 

[ NASA-TH-78542] pOOII N79-29469 

ISLET NOZZLES 

High angle of incidence iapl* nations upon air 

intake design and location or supersonic cruise 
aircraft and highly maneuverable transonic 
aircraft 

pOOG8 879-22026 

INLETS (DEVICES) 

0 I STAKE SISTERS 

INOBGANIC CORPOOBDS 
NT ARBON1A 

INORGANIC PBBOE1 DBS 

Process for the preparation of calciua superoxide 
[ NA5A-CASE-ABC -11053-1 ) p0115 N/9-I0162 

INORGANIC S1LEIDHS 

Phase relations in the Fe-Ni-Cr-S systea and the 
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SUBJECT 1IDBZ 


IETBESTBLLAB 643 


sulfidation of an austenitic stainless steel 

pOOTS *79-37129 

IISBCTS 
IT DBOSOPHI L* 

Effects of Height lessees* on the genetics and 
aging process of droaophiia aelanogaater 

pO096 179-11673 

X1STI3CT10RS 
0 EDUCATIOB 

IlSTIOlin APPROACH 

* rev lev of helicopter control-display 

requireaents for decalarating iastruaant approach 
[AIAA 79-1683] p0032 *79-653*5 

Survey of hclicoptar control/display 

investigations for inatruaeot decelerating 
approach 

[ IASA-T4- 7 J565 ] pO 008 179-20111 

ilSThORBIT COSrBISATIOB 

Saali a«ss spectroaeter uith axtondad seasurusent 

capabilities at high pressures for planetary 

ataosphete analysis 

p0062 *79-20733 

IRSTBOBBRT EBBOBS 

Baunetoaeter data errors and lunar induction studies 

pOOB* *79-459*0 

1BSTI0REB? PLI6BT BOLES 

* piloted siaulator investigation of helicopter 

precision decelerating approaches to hover to 
deteraine single-pilot IPB /SPIPB/ reguireaects 
(*!** 79-1885] pOO 32 *79-45*13 

Piloted siaulator investigation of Helicopter 
control systeas effects on handling gualities 
during instruaent flight 

[»HS 79-26] pOO 35 *79-49078 

Plight investigation of helicopter IPB approaches 
to oil rigs using airborne eeather and napping 
radar 

l»Kd 79-52] p0035 *79-4910* 

IESTIDSSBT 1*101 BG STS? IBS 
IT AUTOBATIC 1ABDIIG COITBOL 

IBSTBOBirr PACE1GBS 

Sealing scientific probes against deep space and 
the Venusian environment A tough job 

p0066 *79-24140 

Oeployaent nechanisas on Pioneer Tenns probes 

pOO*3 *79-21365 

IBSOLATIOI 

IT THRRBAL IISULATIOB 
IBS0L7B 

Insulin-iihe effect of bovine grovtfa hocnone in 
vivo as deaonsttated by oxidation of 
C/1*/-0-glucose in diabetic rats 

?0 11J *79-44797 

IBTABB SISTERS 

BT SOPBBSOIIC 1BLETS 
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direct and indirect solar-puaped closed-cycle 
high-energy lasers in space 

p0059 B79- 16623 

Status and suaaary of laser energy conversion 

for space pover transaission systeas 

p0023 479- 16635 

Overviev of laser applications to cheaistry 

p007 1 479-28129 

T lee- dependent local density aeasureaents in 
unsteady floes 

[BIBB PBPEB 79-1088 ] p0076 479-38059 

LBSEB DOPPLER TELOCI arTXBS 

Laser Doppler aneaoaeter diagnostics in unsteady 
floes 

p0030 479-39499 

On-axis velocity coaponent aeasureavnt vith laser 
velociaeters 

pO 1 2 1 B79-4972C 

Telocity aeasureaent about a NBCB 0012 airfoil 
vith a laset velocraeter 

l BD-B056447 ] pO 124 M79-10029 

Holography aud LDT techniques, their status and 
use in ait foil research 

p0007 M79- 19999 

Investigation of a laser Doppler velociaeter 

systea to aeasute the floe field around a large 
scale T/STOL aircraft in ground effect 
( NBSB-CR- 152212 ] p0018 M79-26374 

LBSEB 8EBTIMG 

Tae TELEC - 1 plasaa type of direct energy converter 

Thereo-Electronic Laser Enerqy Converter for 

eiectric pover generation 

p0059 179-16629 

Study, opt i aizat ion, and design of a laser heat 
engine — for satellite applications 

p0059 479- 16633 

LBSEB OUTPUTS 

La set -enhanced dynaaics in Molecular rate proc-eraes 

p00S9 4 19-1t.b.’7 

quantitative energy extraction aeasureaents in a 
pbotoioni za t ion - stab 1 1 1 zed self -sustained XeP 
laser 

pOObi 479- 2- 86 1 

Theory of Molecular rate processes in the presence 
of intense laser radiation 

p0079 B 79-40600 

characteristics of a CM vater vapor laser at 11B 
and 28 airrons 

p0083 479-44216 

LBSEB MB DIB 

U OPTIC1L K BDB R 

LBSEB SPECTBOSCOPT 

Overviev of laser applications to cheaistry 

P 0 0 7 1 179-28129 

Intensities and Me nl lrsion-bt oadening 
coefficients Measured for selected H2G 
abf'tpticn lines betveen 715 and 7J.' na 

pl>091 B79-54UH2 

LBSEBS 

MT CBHROM PICXIDE LBSEBS 
Ml CO MT I M 110 OS V B V F. LBSERS 
IT GBSHYMBH 1C LBSERS 
• T INFRIRED LBSEBS 
IT 1ENOS FLOOR 1 DE LBSERS 

L.TB STIRS 

Cool stars - Effective t ea pe rat ures, angular 
•Imii'Ii is, and leadening deteiainel fioa 1-5 
Micron flux cut ves aud Sivlel ataospheres 


p0070 B79-27E 95 

LBTIT0DI 

MT GEOHBGM ETIC LBTITUDE 

Latitudinal variations of stratospheric aerosols 

p0068 479-25355 

LBTB 

Field aeasurenent of penetrator seisnic coupling 
in sediaents and volcanic rochs 

( MBS1-CR- 158081 ] p0049 M79-16472 

Piald aeasureaents of penetrator seisnic coupling 
in sediaeots and volcanic rocks 

[ M4SB-T8-78572] p0043 M79-21977 

LBMS 

MT CLOSURE LBM 

LEBDIIG IDGE SLITS 

Optisization of aulti-eleaent airfoils tor saxinun 
lift 

p0008 M 7 9- 2004 4 

LKBD1PG EDGES 
MT SHBRP LEBDIMG EDGES 

Transonic flov past a sysaetricai airfoil at high 
angle of attack 

[Bill PBPEB 79-1500] pOOii 179-46694 

Sunnary of past eiperience in natural lanrnar flov 
and experinental progran for resilient leading 
edge 

[ NBSB-CB- 152270 ] p0017 B79-26024 

LEBR JBT BiBCIBPT 

Bn aoalysis of vater in galactic infrared sources 
using the MBS! Lear Birborne Observatory 
[ MBSB-CB-152262 ] p0050 M79-21965 

LEG (BBBTOBT) 

MT KMEE (BMBTOfll) 

LBGBMDBE CODE 
U COBPUTER PBOGBBEBIMG 
LBTTEBS (SIRBOLS) 

0 STSBGLS 
LEUBOCITRS 
MT LTHPHOCTTES 
LETEL (Q0BNTITI) 

MT BTOR1C EMEHGT LEVELS 
NT ELBCIMON STBTES 
MT I MTFB MO L ECO LB fi FOBCES 
MT HOLECdLBh EMEBGI LEVELS 
LIDBR 

U OPTICBL hBDBB 
LIE GBOOPS 

Lie theotetic aspects of tbe Blccati equation 

p0023 179-14973 

LIPE t BIOLOGY) 

D LIPE SCIENCES 
LIFE (D0RBBILITY) 

MT STOBBGE ST13LLITI 

LIFE DBTBCTOBS 

Tbe Viking biological investigations - Reviev and 
status 

pO 107 A79-22083 

LIFE SCIENCES 
MT EXTRATERRESTBIXL LITE 
MT HOLEc ULB R BIOLOGY 

Lov tryptophan diet decteases brain serotonin and 
alters response to apcnorphine 

pC 1 12 479-40672 

Expel menu , control reguireaents for life sciences 

P0100 M79-J1316 

LIFE SPtM 

knalysis of population Mortality kinetic* vith 
application to the longevity tollovup of the 
Davy's *1,000 aviators' 

pO 1 1 3 B79-4 Jz07 

LIFE SUPPORT SISTERS 

MT CLOSED ECOLOGICBL STSTEES 

Biological specimen holding facilities for 
SpacelaL experiments 

[1BF PB PER 78-56 ] p0104 479- 11224 

Rater electrolysis systea - H2 and 02 generation 

tor spacecraft ateosphere revitalization 

r BSHE PBPEB 78-EMES-3] pOloS 479- 1255* 

kninal life upport transporters for 
Shutt ie/Spa*-elab 

(BSHE PBPEB 78-EMBS-10 ] p0105 479-12559 

Support systea considerations for STS bioloqicai 
l n vest iga 1 1 ons 

[BSBE PIPER 78-BM1S-37) p0105 479- 12584 

1 nst r unen t« t ion for controlling and Monitoring 
environnentai control and life support systeas 
(BSEE PBPEB 7s- ENB5-4 0 ] pOl05 4 79-12587 

Developtna closed life support systeas tor latge 
space habitats 
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pO 1 07 *79-21260 
Past, Present abd 


p0012 *79-10025 


[ **S PAPER 7B- 1*5 ] 

Bulan neurological Development: 
future 

[ NASA-CP-2063] pOOOl N79- 15687 

Technology utilization aerospace technology 

transfer 

pOOOJ *79-15689 

Elect rocheaically regenerable carbon dioxide 
absorber 

[ MASA-CH- 152099 ] pO 103 *79-2979* 

Experimental control requirements for life sciences 

pOlOO *79-J1J1b 

Space resources and r.|>ace settlements 

[ *ASA-SP-*‘ , 8] pOlOO *79-32225 

Research planning criteria for regenerative 

life-support systeas applicable to space habitats 

pOlOO *79-32227 

li rr 

*T INTERf E8E*CE LIfT 
*T BOTuB LIFT 

Coaputation of aerodynaaic interference effects on 
oscillating airfoils aith controls in ventilated 
subsonic mnd tunnels 

(AlAA PAPER 79-03*6 ] p0026 *79-19'./* 

Lifting-line theory of obligue Mings in transonic 
f loss 

p0026 *79-21520 

Optiaization of aulti-elea»nt airfoils for aaziaua 
Lift 

p0008 179-2004* 

Leading-edge slat optiaization for aaziaua airfoil 
lift 

[ NASA-TH- 78566 ] pOOlO *79-27100 

Upper-surface aodif icat ions for C sub 1 aax 

iaproveaent of selected RASA 6-senes airfoils 
[ *ASA-TR-78603] pOOll *79-30143 

LirT A0GBEBTAT10* 

Study of aerodynaaic technology for VSTOL 
figbtet /attack aircraft, voluae 1 
[ RASA-CB-152128] 

LirT COEFflClBITS 

U A EHCD Y MAR 1C COEFFICIENTS 
U LIFT 

LIFT DRV ICES 

Direct nuaerical solution of the traosonic 

perturbation integral equation for lifting and 
nonlifting airfoils 

l RASA-TB-78518 J p0038 *79- 100*5 

Unsteady floe aodel fot circulation-control airfoils 
t RA5A-CR- 152301 ] p0019 *79-301** 

LIFT DISTBIBOTIO* 

U LIFT 

LIFT FANS 

Los-speed vnd-tunnel investigation of a 
large-scale VTOL lift-fan transport aodel 
[ RASA -Tit- 78 560 ] pOO ' *79-22035 

Lo* speed Kind tunnel test of ground pronaity and 
deck edge effects on a lift cruise fan V/STOL 
configuration, volute 1 

[ NASA-CR- 1522*7 ] p0018 *79-281*1 

Lo« speed wind tunnel test of ground proziaity and 
deck edge effects on a lift cruise fan V/STOL 
configuration, voluae 2 

l IA5A-CR- 152248 ] pO0 1 8 * 79-281*2 

LIFT FORCES 

U LIFT 

LI FT 1 *0 BODIES 

Prediction of aerodynaaic characteristics for 
slender bodies alone and with lifting surfaces 
to high angles of attack 

pOOOB *79-2202 J 

Unsteady tlo* aodel toi c lrci lat Ion-con ti ol airfoils 
[ RLSA-CR 152301 ] p0019 *79-101*4 

LI FT I Id BOToHS 

*T BEAH1IGLESS ROTORS 

calculated hovering helicopter flight dyhastcs 
nth a circu lat i un-control led rotor 

p0027 I 79-2* I 79 

1 oaputation of subsonic and ttansomc flow about 
lifting rotor blades 

(k!AA 79-1667] pO’JI A 79-45333 

F lap- 1 tg- torsion fluttet analysis of a constant 
lire rot oi 

[ *ASA-CS- 15224* ] pools *79-20099 

The proaise of aulticyclic control — to control 
fatiguing blade loads and tutor vibration 
[*AsA-TR 796.1] pOOll *79-11 H7 

LIFTING SURFACES 
0 l ! FT PFVICF 


U LIFTING BODIES 
0 S0RPACES 

LICET (VISIBLE RADIATION) 

IT AIBGLOI 

LICET ABSORPTION 
0 ELECTROSAGIETIC ABSORPTION 

LIGBT ALLOTS 
IT ALUBI IU R ALLOTS 

LICET C0RTB 

Cool stars - Effective t eaperat ures, angular 
diaaeters, and reddening determined froa 1-5 
aiciou fiuz curves and aodel ataospheres 

p0070 A79-27 h9 5 

LIGBT BBISSIOE 
ET EL0OBESCEMC2 

LICET SCATTEBIBG 

Scattering by non-spber leal particles of size 
coaparable to a wavelength - A new 

seai-eapir icai theoty ataosphenc radiative 

transfer 

pj 062 A79-21029 

Physical properties of eerosols m Titan's 

ataospbere as deduced froa visible observations 

p00«0 *79 - 16 7 cb 

LICET TRANSBISSIOB 
IT LIGBT SCATTERING 

LICBTIIEC 

Ondes of nitrogen and the clouds of Venus 

pd 1 22 *79-51*99 

Electroaagnetic noise and radio save propagation 
belov 100 kHz in the Jovian ataosphere. I - The 
equatorial region 

p0090 .179-53033 

LI RB DAREEBIEG 

Physical properties of aerosols ia Titan's 

ataosphere as deduced froa visible observations 

p00*0 *79-16768 

LIMBS (AIATOBT) 

IT AHR (A N ATOMY) 

II KNEE (AIATOBT) 

Liab Blood floe - Rest and heavy ezercise in 
sitting and supine positions in ean 

pd 1 1 3 *79-43208 

LIRE 

U CALCIUM Oil OES 

LINE SPECTRA 
RT H ALPHA LINE 
MX TELLURIC LIVES 

On the C84 nu-4 fundaaental controversy - 

Line- in tensit y Beasureaents revisited tor 

planetary spectra 

p00b2 *79-20187 

Modification of solar lines propagating thcouqu 
the interplanetary eedlua 

p007* *79-30*7 3 

Spatially resolved eethane band photoaetry of 
J"piter. I - Absolute reflectivity and 
center-to-liab variations m tne 6190-, 7250-, 
and 8900- A bands. II - Analysis of the south 
eguatotial belt and south tropical zone 
reflectivity 

p007 3 *79-32207 

Far-infrateu observations of optical eaission-line 
stars - Evidence for extensive cool dust clouds 

p0082 *79-41125 

LINEAR ARRAYS 

tssessaent study of infrared detectoi arrays for 
lov- background astronoaicai research 
l NASA-CB- 152169 ] p0049 *79- 10971 

L1IEAR RJ0AT1OES 

An extension ol A-stability to altetnating 
direction isplicit aethods 

[ NASA-TR- 78537 ] p0038 *79-10809 

LI IRA* SISTERS 

Ri ni aua - vat 1 ance fiied-fora cob pensat ion of linear 
systoas 

p0034 *79-4 )981 

Tiae- varying linear systeas and the tneoiy of 
non- lmeai waves 

p00J4 A 7 9- * 7 992 

On cettain taailies of lational functions arising 
in dynaaics 

pU0J4 A79-4799J 

The qeoaetiy of the partial realization problea 

pO0J4 A 79-47995 

Feedbac* invariants for linear systeas defined 
over tings 

p00 )4 * 79-4 7996 
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Liuednzd t ion of the boundary-layer equations of 
the einiaua ti »e- to-cl lib problea 

pOO Jb 479-49069 

LUC-TEBCO-fODGHT AIRCRAFT 

NT 4-7 41 BCR 4 FT 
LIPID 8ET1BOLISB 

COSBOS 936, experisent K204: The effects of space 

flight on sons liver enzyaes concerned with 
carbohydrate and lipid aetabolisa in the rat 

p0096 N 79- 1 1 675 

LI PI DS 

Teaperature-dependent aorphologrcal changes in 
aeabranes of Bacillus stearotheraophilus 

p0 105 479-12475 

LIQO SPIED GASES 

NT LIQUID HELIDH 
LIQO ID CHB0H4T0GB4PHT 

Ion-exchange separation of nucleic acid 
constituents by high- perf ornance liquid 
chr oaatography 

pO 1 14 479-47350 

LIQOID B ELIO H 

Design of a superfluid heliua desar for the 1B4S 

telescope IR 4stroaoay Satellite 

p0072 479-31013 

4 liguid-heliua-cooled grating spectroaeter for 
far infrared as'ronoaical observations 

p0072 479-31218 

LIQUID BETALS 

Kinetics of spreading and contact interaction in 
systeas vith the foraation of interaediate phases 

pO 109 479-32920 

LIQOID P BASES 

Is there liquid vater on Europe 

pOOHB 479-51496 

LIQOID PROPELLANT ROCKET BIGIB RS 
NT HTDB4Z1NE ENGINES 
LIQOID ROCKET PB0PRLL4BTS 
NT C8TOGENI C ROCKET PBOPELL4NTS 
NT BOIOFROPELLANTS 
LIQO 1D-G4S RIITORKS 
NT AEROSOLS 
NT POG 

LIQOID- SOLID INTERFACES 

Kinetics of spreading and contact interaction in 
systeas vith the foraation of interaediate phases 

pO 1 09 479-3*920 

LIQUIDS 

NT CfitOGENIC ROCKET PROPELLANTS 
NT LIQOID HELIOH 
NT LIQUID BET4LS 
NT ROIOPROP ELLA NTS 
LI TH I DB S0LF0I BATTERIES 

Life testing of Nailery cells 

p004t N79- 20715 

LITHOGRAPH! 

NT PHOTOLITNOCBAPH! 

LIVER 

COSBOS 9)6, experiaont K204: The effects of space 

flight on soae liver enzyaes concerned vith 
carbohydrate and lipid aetabolisa in the rat 

p0096 N 79- 11 6 75 

LOAD TESTS 

coaposite rotor hub. I, II fatigue and load 

tests for CH-54B helicopter design 

p0022 479- 10916 

LOADS (roBCES) 

NT AEBODT NA R1C LOADS 
NT RING LOADING 

LOCKHEED AIRCRAFT 

NT C— 14 1 AIRCRAFT 
LOCO NOTION 

NT ASTRONAOT LOCOBOTION 

LONG TERR EFFECTS 

Serendipitous solution to the prohlea of culturing 
Arabidopsis plants m sealed containers for 
spaceflights of long duration 

pO 1 12 A 79- 4 1 704 

cult ITUDIIAL CONTROL 

Aerodynaaic effects of an attitude control vane on 
a tilt-uacelle V/STOL propulsion systea 
[Alii PAPER 74- 1055 ] pOO 3 i 479-47914 

LONG IT00 I I AL STABILITT 

Estiaation of longitudinal aircraft 

chat act er ist les using paraaeter identification 
techniques 

pO 0 36 4 79-50432 

LONG I TOD 1 1 AL NAVES 
NT PLANF atVES 


LON ASPECT RATIO RINGS 
NT DELTA RINGS 
LON COST 

Lov-cost inertial navigation for aoderate-g aissiona 
£ IASA-TH-78611 ] pOOII N79-32205 

LON DRISITT RAT1R1ALS 

Lov density bisaaleiaida-carbon aicrobailoon 
coaposites 

( NASa-CASE-AHC-11040-1 ] p0091 N79-16915 

LON SPEED 

Estiaation of tunnel blockage froa vail pressure 
signatures: A reviev and data correlation 

( IASA-CR- 152241 j p0019 179-32219 

LOI SPIED HID T0BIBL5 
NT SUBSONIC RIND TUNNELS 
LON TRRPEBATURE TESTS 

Lxpet mental investigation of contaaination 

prevention techniques for a cryogenically cooled 
telescope in earth-orbit 

[ AIAA 78-1619] p0053 479-10589 

LOI VBLOCITT 
U LON SPEED 

LONER ATHOSPBBEE 

NT OZONOSPHERE 
NT TROPOSPHERE 

LOIRE BOOT NEGATIVE PRESSOR! (LBIP) 

U ACCELERATION STRESSES (PBfSIOLOGT) 

LUBBERIIC ARIAS 

U FORESTS 

L0HI IBSCEBCE 

NT FLUORESCENCE 
LORINOSITT 

NT STELLAB LUBIIOSIT1 
LUILI COBPOSITIOI 

A coaposition and thickness aodel for lunar iapact 
crat.tr and basin deposits 

p0076 479-39310 

LUNAR CRATERS 

Size- frequency distributions of priaary and 
secondary lunar iapact craters 

p0078 A79-39309 

A coaposition and thickness aodel for lunar kapa't 
crater and basin deposits 

p007 8 179-39310 

LOBAR CRUST 

Crustal evolution inferred froa Apollo aagnetic 
aeasureaeats 

p0078 A79-39117 

LUNAR EFFECTS 

NT LDNik TIDES 
LUNAR EVOLUTION 

Contribution of tidal dissipation to lunar thernal 

history 

p0060 479-18862 

Crustal evolution inferred fr’a Apollo aaguetic 
aaasureaents 

p007P A79- 39117 

Convection and lunar theraal history 

pud«4 479-45456 

LUNAR GEOLOGY 

Bare volcamsa m the Herigoiius region of the aoon 

p0078 179- 

LUNAR N1GIETIC FIELDS 

crustal volution inferred froa Apollo aagnetic 
aeasuraaenta 

p00 78 479-39117 

Bagnetoaetet data errors and lunar induction studies 

p00B4 179-45940 

Flertrical conductivity anoaaly beneath Bare 

Seienitatis detected by Lunokhod 2 and Apollo 16 
aaqnetoae t •’! s 

p0089 A79-52070 

LUlil BiRIA 

Bale volcamsa in the Herigonius region of the soon 

pOO.B 479-39205 

Electrical conductivity anoaaly beneath Bare 

Serenitatis detected by Lunokhod 2 and hpollc 16 
aagnetoaeters 

p00i-9 479-52070 

LUNAR ROCBS 

Carbon, nitrogen and sulfur In Apollo 15, 16 and 
17 rocks 

pOIII A79-392J6 

hiring and benel lciatlon of lunar ores 

p0048 179-32241 

LOBAR TIBFBIATOII 

inttib'itloo of tidal dissipation to lunar tbecaai 
b rstor y 

pJUbO 479- 180b2 
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LOMU TIDES 


SUBJECT IIDII 


LUR1R TIDES 

Contribution of tidal dissipation to lunar tbersal 

history 

pO 060 179-18862 

L0B1B TOPOCB1PHY 

1 cosposition and thickness sodel for lunar ispact 
crater and basin deposits 

p0078 179-39310 

LI HI I 1LPBI B1DI1TIOB 

Bodification of solar lines propagating through 
the interplanetary aediua 

p0072 179-30973 

LTEPE 

ST LTBPHOCTIES 

LIBPBOCITES 

Experinent K-002: Results of histological 

eiasination of inguinal lyspb nodes, 

suppleaentary report COSBOS 782 satellite 

pO 099 B79- 1 1662 

M 

E VUGS 

U T1BI1BLE CREEP RIRGS 

RICH B0 .1 HER 

Effect of Hach nusber and Reynolds nusber on a 
nornal shock- vave/turbulent boundary- layer 
interaction 

[1111 P1PEB 79-1502] pOOBS 179-96696 

BICE BIPLBCTIOB 

1 teo-diaensional unsteady Euler-eguation solver 
for floe regions eith arbitrary boundaries 
[1111 79- 1465] pO 089 179-45269 

BiCBIEE STOR1GE 
U COBPUTER STOBAGE DEVICES 
BICE OCII BITE 
0 CLIE1TE 

B1GBETIC 1BS0BPTI0B 

0 ELBCTBOR1G1ETIC 1BSOBPTIOI 

H1GB STIC 1E0H1LIBS 

Electrical conductivity ancaaly beneath Bare 

Serenitatis detected by Lunokhod 2 and Ipollo 16 
sagnetoneters 

p0089 179-52070 

BIGBCTIC D1ST0BB19CBS 
BT fllGBBTlC STORBS 
BIG! STIC FIELDS 
BT BIOBIGRETISB 

BT IBTEBPL1BET1BT H1GBETIC EIELDS 
BT LOUR H1GBETIC FIELDS 
BT PURET1U1 H1GBET1C ."'ELDS 
B1GB1TIC III OC TIOB 

Ragnetonetn.r data errors and lunar induction studies 

pO 084 179-45940 

H1GBETIC EE1SUBB8RBT 

Crustal evolution inferred froa Ipollo aagnetic 
sea sure nents 

p0078 179-39117 

H1GBETIC PBOPEBTI ES 

BT BIOH1GREIISB 

BT B1GBETIC IBDUCTIOB 

BT POLABITATIOB CH IB 1CT ERISTICS 

BT REH1B2BCE 
B1GRBTIC BES0R1BC1 

BT BDCLE1R H1GRET1C RESCB1BCI 
B1CBBT1C STORES 

in interpretation of ikasofu’s substore paraaeter 

pOOSJ 179-43036 

R1CBETIC SUBSTOBBS 

U H1GIETIC STuRBS 

B1GBBTIC TIPI BBCOBDEBS 

0 T1PE RECORDERS 
B1GB BTOiCOOSTIC BiVES 

Theory of the large-aaplitude plane 

aagnt'toacoustic save propagating transverse to 
the nsque.ic field in a hot collision lass plassa 
in astrophysical environaents 

p0 081 179-48370 

B1GB ETOC1BDI 0GB1PBT 

Bioaagnetic i nst r uaen tstior and aeasuresent 

p 0 088 179-51043 

B1GI ETOELiSTIC BITES 

BT BlGIETOiCOUSTIC RIVES 
B1GB ETOHTDBODT Vi 9XC PLGB 

The Jovian snjnetodisk 

p 0080 179-40791 

B1GI ETOB TDBODT BiBIC ST1B II ITT 

Fields and plassas in the outer solar uystes 

p0080 179-40788 


B1GBETOBTDBODT BiBIC T0BBULIBCI 

IT PL1SB1 TUh&UlEICd 

B1GBBTOB TDBODT BiBIC BITES 

IT PLISfll RAVES 

Hydrosagnetic eaves and turbulence in the solar Bind 

p0090 179-53656 

B1GBITOHIDBOST1T1CS 

On the charge polarization of coasic systess 

p0073 179-3J153 

BIG I ETOB ET BBS 

Bagnetoseter data errors and lunar induction studies 

p0084 179-45940 

Biosagnetic instruaentation and aeasuresent 

p0088 179-51043 

Electrical conductivity anoaaly beneath Bare 

Serenitatis detected by Lunokhod 2 and ipollo 16 
sagnetoaeters 

p0089 179-52070 

Bagnetoseter deploysent sechaniss for Pioneer Venus 

p0043 179-21377 

BICIBTOBBTBT 

0 BiCIETIC HE1SUREB BIT 

BiGIETOSPHBBB 

IT GEOB1GI2TIC T1IL 

Cospression of Jupiter's aagnetosphere by the 
solar Bind 

p0054 179-11503 

1 tise dependent sodel of the Jovian current sheet 

p0054 179-11512 

further observational support for the lossy radial 
diffusion sodel of the inner Jovian aagnetosphere 

p0063 179-22787 

Jupiter's aagnetosphere as a 'point source* for 
electrons propagating fros 1 to 12 ill 

p0076 179-37525 

The Jovian saguetodiBk 

pOOSO 179-40791 

Plasaa in the Jovian current sheet 

p0082 179-41293 

Physics of the solar vind for the 1975-1978 IUUG 
Quadrennial Report 

pOt>85 179-46414 

The dynasics of the Jovian aagnetosphere 

pOQ85 179-46424 

Bill SEQUEBCB STIRS 

Star forsation at a front - Par-infrared 
observations of if GL 333 

p0074 179-34237 

BIT BTBB1BCB 

IT 1IBCR1PT NilBTEBlBCE 

B1BB1LS 

IT UDB1B BEIIGS 

BT HOIK ET S 

IT BITS 

Hil 

U HUB! I BEIIGS 

HI I B1CBIIE STSTEBS 

Coordinated crev perforaance m cosaercial 
aircraft operations 

pO 1 J6 179-13219 

1 structural sodel of the adaptive husau pilot 

[ill! 79-1784 ] p0032 179-45411 

Piloted sisulator investigation of helicopter 
control systess effects on handling gualities 
during instrusent flight 

[IRS 79-26 ] p«035 179-49078 

The 14th Annual C on fen :e on Banuel Control 

digital sisulation of husau operator dynasics 
[ BlSi-CP-2060 ] p0097 179-15588 

Hodeling tne buaan as a controller m a aultitask 
environseot 

p0097 179-15595 

Prospects of a aathesatical theory of buaan 
behavior in cosplez lan-aarhine systess tasks 

tise sharing cosputer analogy of autosablle 

driving 

p0097 179-15599 

Husau operator identification sodel and related 
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Correlation of data related to shock-induced 
trailing-edge separation and eztrapolation to 
flight Reynolds nuaber 

[IASA-CR-3178] p0019 179-31195 

SEQBIITIAL A IALTSIS 

A sequential aethod for spline approziaation eith 

variable knots recursive piecewise 

polynoaial signal processing 

p0 027 A79— 26 142 

Binary classification of real sequences by 
discrete-tine systens 

p00 86 A79-47977 

SERIES (RATHEHATICS) 

IT COSIIE SERIES 
SEROTOII I 

Effects of fenfluranine adainistration on activity 
of the pituitary-adrenal systen in the rat 

pO 104 A79-12474 

Synaptosonal uptake of hypothalanrc aonoaaines and 
recovery of pituitary-adrenal activity follovinq 
aedial forebrain bundle lesions in rats 

pOIIS A79-50232 

SETI 

0 PROJECT SETI 

SURGE TREAT REIT 

Autonated electrical inpedance technique for rapid 
eauaeration of fecal coliforas in effluents fron 
sewage treatvent plants 

pOIII A79-39970 

Rapid, single-step aost-ptobable-nuaber aethod for 
enuaerating fecal coliforas in effluents fron 
sew -qe treatnent plants 

pOIII A79- 3997 1 

SEX FACTOR 

Coaparison of circadian rhythns in sale and fenala 
hunans 

pO 104 A79-11947 

Coaparison of horaone and electrolyte circadian 
rhythns in nale and feaale hunans 

p0 1 04 A79-11948 

SIADOIGR APH PHOTOGRAPHY 

IT SCHLIEBEI PHOTOGRAPHY 

SHARERS 

Design of a piezoelectric shaker for centrifuge 
testing 

pO 1 19 179-22545 

SHARP LEADIIG EDGES 

Reynolds nunber influence on leeside flovfields 


p0058 A79- 16049 

SHEAR rLOW 

A dispersion relationship governing incoapressible 
wall turbulence 

p0055 A79-13 176 

Equatorial wave-aean flow interaction - A 

nuaerical study of the role of latitudiaal shear 

p0 12 1 A79-43930 

SHEAR PROPERTIES 

IT SHEAR STRBIGTH 

SHEAR STRBIGTH 

Siaple torsion test for shear aoduli deteraination 
of orthotropic coaposites 

p0060 A79-17037 

SIRA I STRESS 

IT XORSIOIAL STRESS 

SUATI3 

IT IOI SHEATHS 
SHIRT HETAL 

0 BETAL SHEETS 
SHELLS (STIOCTORAL j) 

IT T8II IALLED SHELLS 
SBIELOIIG 
IT HEAT SBIELDIIG 
IT REEIIRY SBIELOIIG 
IT REUSABLE HEAT SBIELDIIG 
IT SPACECRAFT SBIELDIIG 
SHIPS 

VTOL controls for shrpboard landing 

[ IASA-CB- 162140] p0019 179-30193 

SIOCI (PHYSIOLOGY) 

Effect of electroconvulsive shock on aonoaainergic 
receptor binding sites in rat brain 

pO 109 A79-29925 

SHOCK ABSORBERS 

Advanced technology helicopter landing gear 

p0022 A79-10918 

SHOCK DIFF0SSRS 
0 DIFFUSERS 
SHOCK DISCOITIIUITI 

Azisynaetcic internal flows with shocks 

[AIAA PAPER 79-0015] p0025 A79-19479 

SHOCK BBATIIG 

Spectral studies of SiCl4 ♦ 120 ♦ Ar and SiB4 ♦ Ar 
aiztures in a shock tube in 160-550 na range 

p0057 A79-1S220 

Hicrowave diagnostic for the deteraination of the 
electron teaperature of a low density 
shock-heated argon plasaa 

p0023 A79-15258 

A shock-tube aeasureaent of the SiO/E 1 Sigaa * - 
X 1 Sigaa ♦/ transition aoaent 

p0060 A 79- 1854 7 

SHOCK LAYERS 

lunerical siaulation of ezperiaents in the Giant 
Planet Facility 

[AIAA PAPER 79-1102] p0077 A79- 3 8 567 

SHOCK RISISTAICE 

A new aethod for designing shock-free transonic 
conf igurat ions 

[ IASA-CB-158063 ] p0049 179-14997 

SHOCK TUBES 

Spectral studies of S1C14 ♦ 120 ♦ Ar and SiB4 ♦ Ar 
niitures in a shock tube in 160-550 na range 

p0057 A79- 1 5220 

Stratospheric-related research using the shock tube 

p0057 A79- 15225 

A new look at perforaance capabilities of 

arc-driven shock tubes for Jupiter entry 

siaulation 

p0057 A79- 15252 

A shock-tub aeasureaent of the SiO/E 1 Sigaa ♦ - 
I 1 Sigaa »/ transition aoaent 

p00b0 A79- 18547 

Shock tube spectroscopy of CJ * C2H aizture in the 

140 to 700 na range for Jovian entry probe 

ablation layer siaulation 

[AIAA PAPER 79-0094 ] p0064 A79-23530 

Ezperiaental studies of radiative base heating of 
a Jovian entry aodel 

[AIAA PAPER 79-0038] p0064 A79-23539 

Shock-tube deteraination of absorption cross 

sections and A 2 Delta - I 2 Pi band transition 
noaents of SiH 

pO J73 A79-32120 

Application of shock tubes to transonic airfoil 
testing at high Reynolds nuabers 

[ IASA-TP-1268 ] p0004 179-12013 
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SOBJHCT IIOIX 


SHOCK IK VI GKIIUTOIS 

IT SHOCK TOBBS 

Unsteady thin airfoil thaory for transonic flows 
with eabcdded shocks 

[Kill PKFEB 79-0204] p0026 K79-19S97 

SHOCK IK VI IITRIKCTIOI 

Reynolds number influence on leeside flowfialds 

pOOSfl K79-16049 

Interaction of a strong blast wave with a free 
surface at ocean surface 

p0025 179-18751 

Coaputation of three-diaensional turbulent 
separated floss at supersonic speeds 
[KIKK PIPER 79-0002] p0061 K79-19471 

Effect of Hack nuaber and Reynolds nuaber on a 
noraal shock-vave/turbulent boundary- layer 
interaction 

[Kill PIPER 79-1502] p0085 179-46696 

SHOCK IK VI PROPKGKTIOI 

Evidence for a constant speed of shock propagation 
between 0.8 K0 and 2.2 K0 

p0 08 3 179-44625 

SHOCK IKVES 
IT HORBKL SHOCK HIVES 

Pioneer 10 studies of interplanetary shocks at 
la.ge heliocentric distances 

p0082 179-11292 

Correlation of data related to shock-induced 
trailing-edge separation and extrapolation to 
flight Reynolds nuaber 

[HI SI -CB- 3178] pO0 19 179-31195 

SHORT CIIC0ITS 

Electrical shr.rt locator identifying shorts 

occurring vnile an electrical systea is being 
wired 

[ I1S1-C1SE-1RC- 11116-1] pO 122 179-31498 

SHORT 8101 1IRCRKPT 

Design and perforsance of the propulsion systea 
for the guiet short-haul research aircraft /QSR1/ 
(Kill PIPER 79-1313] p0031 179-40760 

In overview of the quiet short-haul research 
aircraft prograa 

( liSl-TH-78545 ] p0004 179-11034 

Operational requireaents for flight control and 
navigation systeas for short haul transport 
aircraft 

[ HI SI -CR- 152208 ] p0013 179-12054 

Cost and schedule aanageaent on the quiet 
short-haul research aircraft project 
[ H1S1-TH-78547 ] p0006 179-16795 

lo analysis of short haul air passenger deaand, 
voluae 2 

[ I1S1-CB-1521S7) pO0 16 179-22063 

SHORT T1KIOPP KIRCRKPT 

Plight experience with advanced controls and 
displays during piloted curved decelerating 
approaches in a powered-lift STOL aircraft 
[ I1S1-TH-78527 ) p0004 179-10054 

Uoiet propulsive lift for coaauter airlines 

[K1S1-TH-78596] pOOlO 179-26035 

In in-flight siaulator investigation of roll and 
yaw control power requireaents for STOL approach 
and landing: Deveiopaent of capability and 

preliainary results 

[I1S1-CB- 152307] p00 18 179-29196 

SHORT II VI I1DI1TI0I 

IT HICR0H1 VBS 
IT SOBHILLIHETER HIVES 
SHUTTLE ORBITIRS 

0 SPICE SH0TTLE ORBITIRS 
SIGHT 

D VI301L PERCEPTIOh 
SIGR1L DETECTION 

Observational prograa options and systea 

requireaents for the search for extraterrestrial 
intelligence /SET1/ 

pO 105 179-12509 

Data processing in infrared astronoay 

pO 120 179-28074 

SETI - High sensitivity searches at I1S1 with high 
speed tape recorders 

[Ilf PIPER 79-1-43] p0090 179-53436 

The huaan as a detector of changes in variance and 
bandwidth 

pOIOI 179-17496 

SIGalL IICOD1IG 

adaptive coding of HSS iaagery Hulti Spectral 

band Scanners 

p0055 179-13319 


1 /3 1 , 1 5/ Reed-Soloaoa Coda for large aeaory systeas 

p0121 179-40279 

Binary classification of real sequence* by 
discrete-tise systeas 

p0086 179-47977 

S1GRKL PROCESS 1 16 

K structure suitable for iapleaentiag digital 
filters with poles sear 1 a *1 

p0 106 179-13349 

Integrated detector array preprocessing for 
infrared astroaoaical applications 
[KIKK PIPER 79-1712] p0056 179-13831 

1 sequential aethod for spline approxination with 

variable knots recursive piecewise 

polynoaial signal processing 

p0027 175 26142 

SI6RKL RBCEPTIOI 
IT SIRBOLS 
SIGIKL TRKISHISSIOI 
IT K0T0H1TIC PICT0RE TR11SHISSIOI 
IT BIOTELEI) BTII 
IT IOIOSPHBRIC FBOP1G1TIOI 
IT BICROH1VI TRKISHISSIOI 
IT R1DIO TBLBHBTRI 
IT HI DIO TR1ISHISSIOI 
IT TELIHETIT 

IT TBLEVI SIOI TRKISHISSIOI 
SI6HKT0R1 1IKLTSIS 

Inalytical aspects of Randoadec analysis for 

vibration aodes and nondestructive flaw detection 
[KIKK 79-0828] p0029 179-29044 

SI6IS (STHBOLS) 

0 STHBOLS 
SIKOISKT KIRCRKPT 
IT CB-sg HELICOPTER 
IV Da-601 HELICOPTER 
SIKOISKT S-64 BELICOPTI1 
0 CH-54 HELICOPTER 
SILKIES 

Oxygen post- treat wen t of plastic surface coated 
with plasaa polyserised silicon-containing 

aonoaers 

[ I1S1-CKSE-KRC- 10915-2] p0116 179-18052 

SILBICRIS 

Hind-tunnel fan noise reduction including effects 
of turning vanes on noise propagation 
[ Kill PIPER 79-0642] p0070 179-26934 

SIUC1 

D SILICOI DIOXIDE 
SILIC1TES 
IT K10LI1ITE 
SILICOI COBPOORDS 
IT K10LI1ITE 

IT ORGKIIC SILICOI COBPOOIDS 
IT SILKIES 
IT SILICOI DIOXIDE 
IT SILICOI OXIDES 

Spectral studies of SiC14 * 120 ♦ Ir and SiB4 ♦ Ir 
aixtures in a shock tube in 160-550 na range 

p0057 179-15220 

Shock-tube deteraination of absorption cross 

sections and 1 2 Delta - X 2 Pi band transition 
aosents of SiH 

p0073 179-32120 

SILICOI DIOXIDE 

Opacified silica reusable surface insulation /RSI/ 
for theraal protection of the Space Shuttle 
Orbiter 

p006l 179-19448 

Opacified silica reusable surface insulation /RSI/ 
for theraal protection of the Space Shuttle 
orbiter 

P0069 179-26134 

Fibrous refractory coapoaite insulation 

shielding reusable spacecraft 

[ IlSl-ChSI-lIC- 1 1 169- 1 ] p0092 179-24062 

Deveiopaent, fabrication and test of a high purity 
silica heat shield 

( I1S1-CB-152117] p0053 179-29333 

SILICOI OXIDES 
IT SILICOI DIOXIDE 

1 shock-tube aeasureaent of the SiO/E 1 Sigaa ♦ - 
X 1 Sigaa ♦/ transition aoaent 

pOObO 179-18547 

SILICOI P0LIIEI5 

Oxygen post-treat nest of plastic surface coated 
with plasaa polyaer'.xed silicon-containing 

aonoaers 

[ I1S1-C1SE-1RC- 10915-2 ] p0116 179-18052 
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SILTS 

0 SEDrBEITS 

SILT El 

Internal photoenission la Ag-A1203-Al junctions 

p0079 479-10087 

SIB 

Seal 109 scientific probes against deep space and 
the Tenusian environaeat 4 tough job 

p0066 

SIBIL4BITI TBBOBBB 

Design of transonic airfoil sections using 
similarity theory 

[4144 P4PER 79-0076] p0061 

Design of transonic airfoil sections using 
siailarity theory 

[IASA-TB-78521] p0033 

SIIIL4TIOB 

RT 4TBOSPBEBIC ERTBI SIBOL4TIOI 
IT COBP0TEBIZED SIBOL4TIOR 
IT COITBOL SI BUL4TIOI 
IT DIGIT4L SIBOLATIOI 
IT EITIBOIBEIT S1BOL4TIOI 
IT PLIGHT SIBOL4TIOI 
IT SP4CE EITIBOIBEIT SIBOL4TIOI 
IT THBBR4L SIBOLATIOI 
IT VEIGHTLESSIESS SIBOL4TIOI 

Tortei simulation of three-diaensional, spotlike 
disturbances in a laainar boundary layer 
[I4S4-TB-78579] p00*5 179-25312 

SIBOL4TOBS 

IT COITBOL SIBOL4TIOI 
IT EITIBOIBEIT SIBOL4TOBS 
IT PLIGBT SIBOL4TOBS 
IT BOTIOH SIBOL4TOBS 

Evaluation of turbo-propulsion siaulators as a 
testing technique for fighter aircraft 
[4144 PIPER 79-1119] p0031 479-10180 

SUES (CBOLOGI) 

0 STB0CT0B4L B4SIIS 
SIIOSES 


479-21110 

a 

479-19521 

a 

179-10810 


Experinent K-002: Results of histological 

exaaination of inguinal lyaph nodes, 

supplenentary report COSBOS 782 satellite 

p0091 179-11662 

SITTIBC POSITIOI 

Plasia voluae and electrolyte shifts nith heavy 
exercise in sitting and supine positions 

p0108 479-29336 

Liab blood flov - Best and heavy exercise in 
sitting and supine positions in aan 

p0 1 13 479-43208 

SHE ( D I BE ISIOIS) 

Sixe-frequency distributions of priaary and 
secondary lunar iapact craters 

p0078 479-39309 

SEELITOB 

0 BUSCOLOSKELET4L SISTEB 

SKII (STR0CT0B4L BBBBEB) 

Oltrasonic voiding /solid state bonding/ of 
aircraft structure - Pact or fancy 

p0023 479-10921 

Sill P11CTIOI 
IT 4SRODY I4A1C DR4G 


Bi-directional, buried-vire skin-friction gage 

( I4S1-TB-78531 ] p0006 179-11330 

SET 

IT NIGBT SET 

SET I4DI4TI0I 
IT A1BGL0H 
SET I4T1S 
IT IB1STLERS 
SETCB4IB BELICOPTE1 
0 CB-S1 HELICOPTER 
SLBIDEfi BODIES 


Prediction of aerodynaaic characteristics for 
slender bodies alone and vith lifting surfaces 
to high angles of attack 

pOOOB 179-22023 

SLIP C4STIIG 

Development, fabrication and test of a high purity 
silica heat shield 

[ I4S4-CB- 152117 ] p0053 179-29333 

SL1PSTBI4BS 

IT PROPELLER SLIPSTREAMS 

Siaulated propeller slipstceaa effects on a 
supercritical wing 

[ IA3A-CI- 152138 ] p0017 179-25021 

SI4LL PIBTBIB4TIOI PLOB 


Axisyaaetrlc internal floes vith shocks 


[ 41 44 P4PEB 79-0015] p0025 479-19179 

SIOIPL0I BPPBCT 

0 PL4SB4 DTI4BICS 

SOD10I 

Effect of sodiua and calciua ingestion on 
theraoregulation during exercise in aan 

p0 109 479-30621 

Gating effects la Balobacteriua balobiua aeabrane 
transport 

pOlll 479-17819 

SOOIOB CBLO RIDES 

Ipparent cooperativity of aaino acid transport in 
Balobactar iua halobiua - Effect of electrical 
potential 

p0 109 479-31981 

SODIOB COBPOOBDS 
IT SODIOB CHLORIDES 

SOPTI4RI (COBPOTEHS) 

0 COBPOTEB PIOGI4BS 

SOIL EBOSIOB 

Abrasion of vindblosn particles on Bars - Erosion 
of quarts and basaltic sand under siaulated 
Bartian coaditions 

p0089 479-52811 

SOIL BBCB4IICS 

Soil transport by vinds on Bars 

p0087 479-18526 

SOILS 

Equivalence of airborne and ground-acquired vheat 
canopy tenperatures 

pO 065 479-16586 

S0L4I 4CTITITT 
IT S0L4B PL4BES 
IT SOBSPOTS 

Anticorrelation of i-ray brignt points vith 
sunspot nuaber, 1970-1978 

p0 1 2 1 479-31210 

SOL4I ACTIVITY EPPBCTS 

Possible effects of solar 0T variations on osone 
and cliaate 

p0063 479-21103 

SOLA I COLLECTORS 
IT S0L4B REFLECTORS 

SOLA I COBOIA 

Teaperature and ionization balance dependence of 0 
Til line ratios in solar corona 

p0056 A79-13722 

Radiative transfer of I-rays m the solar corona 

p0056 479-13723 

Anticorrelation of X-ray bright points vith 
sunspot nuaber, 1970-1978 

pO 121 479-31210 

SOLAR COIPOSCOLAE B4DI4TI0I 
IT SOLAR EL ECTROIS 

SOLAR COSUC EATS 

The solar latitude and radial dependence of the 
anomalous cosaic-ray heliua coaponent 

p0066 479-23914 

SOLAR EL ECTROIS 

Electron heating or infloving interstellar gas 

p0055 479-13719 

Jovian electron propagation out of the solar 
equatorial plane - Pioneer 11 observations 

p0070 479-27712 

SOLAS BBIRGI COITIISIOI 

Enhanced solar energy options using earth-orbiting 
airrors 

pO 053 479-10162 

orbiting airrors for terrestrial energy supply 

p0059 479-16605 

Space reflector technology and its systea 
implications 

[4144 PAPER 79-0515] pOObb 479-25852 

SOLARES - A nev hope for solar energy 

p007! 479-33992 

Introductory assessaent of orbiting reflections 
for terrestrial pover generation 

[ R4SA-TB-73230] pOOll 179-22615 

SOLAR FLARES 

Evidence for a constant speed of saock propagation 
bet seen 0.8 A0 and 2.2 A0 

p0083 A79-11625 

SOLAR GRATITATIOI 

lenperature and flov velocity of the 
interplanetary gases alonq solar radii 

p0083 A79-15101 

SOLAR BEATIIG 

Solar sustained plasaa/absorbet conceptual design 

( IASA-CB- 152301 ] p0052 179-28730 
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SOLA I IIBOLA 

0 SOLAS CORONA 
SOLA! PHYSICS 

Hydroaagnetic Nates and turbulence In the solar ulnd 

p0090 A79-S3656 

SOU! PL AS BA (AADIATIOI) 

U SOLAR WIND 
SOLA! PROBRS 

NT HELIOS 1 
SOLAR AADIATIOI 
NT SOLAR COSflIC RATS 
IT SOLAR ELECTRONS 
IT SOLAR HID 
IT SOLAR X-RAYS 

Possible effects of solar Of tariations on ozone 
and dilate 

p006 J 179-21103 

Bonification of solar lines propagating through 
the interplanetary nediue 

p0 072 A79-30473 

A simplified net hod for calculating the 

atnospheric heating rate by absorption of solar 
radiation in the stratosphere and aesospbere 
[ IASA-TP-1398] p0040 179-16*93 

SOU! RHP LECTORS 

Enhanced solar energy options using earth-orbiting 
■ rrrors 

p0053 A79- 10162 

Orbiting sirrors for terrestrial energy supply 

p0059 A 79- 16605 

Space reflector technology and its systea 
implications 

[AIAA PAPEB 79-0545] p0068 179-25852 

SOLARIS - A nee hope for solar energy 

p007« 179-33992 

Introductory assessment of orbiting reflections 
for terrestrial poser generation 

[ IASA-TH-73230 ] p00*4 179-22615 

SOLAR SPBCTI1 

Rodification of solar lines propagating through 
the interplanetary medium 

p0072 A79- 30473 

SOLA! SYSTER 

Orgauic chemistry in space 

p0 104 A 79- 11309 

Isotop'c anomalies in solar systea material - lhat 
can they tell us 

p0054 A 79- 1304 7 

Cosmic ray intensity gradients in the outer solar 
system measured by Pioneer 10 and 11 

p0076 179-37*22 

fields and plasmas in the outer solar system 

pOOSO A 79-40788 

Stellar occultation studies of the solar system 

p0090 A79-54140 

SOLA! TERRESTRIAL IITBIACTIOIS 

An interpretation of Akasofu's substora parameter 

p0083 179-43036 

Physics of the solar Nind for the 1975-1978 I00G 
Quadrennial Report 

p0085 A79-4641 4 

SOLAR IIID 


Compression of Jupiter's magnetosphere by tbe 
solar mind 


pO 0 54 179- 11503 

Electron heating of inflouing interstellar gas 

p0055 A79-13719 

The solar latitude and radial dependence of the 
anomalous cosmic-ray helium component 

pO 066 179-23944 

Plasma mates near Tenus - Initial obsertations 

pO 120 179-24154 

Initial observations of the Pioneer Venus ocbiter 
solar mind plasma ezperiment 

pOOht 179-24155 

Crustal evolution inferred from Apollo magnetic 
measurements 


p007d A79-39 1 1 7 

fields and plasmas in the outer solar systea 

pOOBO 179-40788 

Pioneer 10 studies of interplanetary shocks at 
large heliocentric distances 

p0082 179-41292 

An interpretation of Akasofu's substora parameter 

pOJHJ 179-43036 

Evidence for a constant speed of shock propagation 
between 0.8 AO and 2.2 AU 


pO 083 179-14625 


Physics of tbe solar wind tor the 1975-1978 I00G 
Quadrennial Report 

p0085 A79-464 14 

Hydroiugnetic waves and turbulence in the solar wind 

p0090 A79-53656 

The interaction of thu solar wind with Bars, Venus 
and lercury 

p0090 179-53663 

SOLAR HID VELOCITY 

Landau damping effects on molar wind fast streams 

p0074 A79- 34226 

Electron observations and ion flows fro', tbe 

Pioneer Venus Orbiter plasma analyzer ezperiment 

p0082 179-40836 

The radial evolution of the bulk propirties of the 
solar wind 

p0083 179-4*624 

SOLAR X-IAYS 

Radiative transfer of X-rays in the solar corona 

p00S6 179-13723 

SOLID RAISES 

Phase relations in the Pe-li-Cr-S systea and the 
sulfidation of an austenitic stainless steel 

p0075 179-37 129 

SOLID STATE 

convection and lunar thermal history 

p0084 179-45456 

SOLID STATE DEVICES 
IT VARISTORS 
SOLID SORE ACSS 

IT CRYSTAL SURFACES 

Laser-stimulated sijrat ion of adsorbed atoms on 
solid surfaces 

p0079 A79-40056 

SOLUTION! 

IT GAS BIXTUABS 

Coni igurations of base-pair complexes in solutions 
nucleotide chemistry 

p0 107 179-26370 

SOAIC FLOG 

o traisoiic ryot 

SORPTIOA 
IT ADSORPTION 
NT CHEBISORPTION 
SORTIE CAI 
0 SPACELAB 
SORTIE LAB 
U SPACELAB 
5001 D FIELDS 

Procedure for noise prediction and optimization of 
advanced technology propellers 

[ IASA-CR-3080] p0017 179-22100 

Aerodynamic sound generation due to 

vortez-aerofoil interaction. Part 2: Analysis 

of the acoustic field 

[ IASA-CR-152231 ] p0126 179-26883 

SOOID BEAS0REBBIT 

U ACOUSTIC BEASUEBREITS 
SOOID HAVES 
IT AERODTIANIC NOISE 
IT AIRCRAFT NOISE 
IT JET AIRCRAFT NOISE 
SOOIDIIG 

IT IONOSPHERIC SOUIDIIG 
SOVIET SPACECRAFT 
IT COSBOS SATELUTES 
IT COSBOS 782 SATELLITE 
SPACE BASES 

T SPACE COLONIES 
St ACE BIOLOGY 
U EXOBIOLOGY 
SPACE COLOIIES 

Developing closed life support systems fot large 
space habitats 

[ AAS PAPER 78-145 ] pi) «7 A79-21260 

space resources and space settles* nts 

l IASA-SP-428 ] pOlOO 179-32225 

SPACE EIVIBOIIRIT 
U AEROSPACE EIV1BOIBEITS 
SPACE EIVIIOIBBIT SIIOLATIOI 
IT IE1CHTLESSIESS SIBOLATIOI 

Experimental investigation of contamination 

prevention technigues for a ct yogonically cooled 
telescope in earth-orbit 

(AIAA 78-1619] p0053 A79-10589 

Bioinstrumentation for evaluation of workload in 
payload specialists - Results of ASSESS II 
( I A P PAPER 79-88 ] p0115 A79-53291 
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SPACE EXPLORATION 
NT V I K I NG BARS PROGRAM 

The Pioneer Venus Missions 

[1AF PAPER 79-147] p0090 A79-53320 

Technology utilization aerospace technology 

transfer 

p0003 179-15868 

SPACE PLIGHT 

AT IMTERPLA NETABT PLIGHT 
NT HAMMED SPACE PLIGHT 
RT VIKING MARS PROGRAM 

Serendipitous solution to the problen of culturing 
Arabidopsia plants in sealed containers for 
spaceflights of long duration 

pO1 12 A 79- 4 1 704 

flodification of a Kuwa RC-2 fundus casera for 
self-pbotography eithout the use of nydriatics 

for blood vessel nonitoring during space 

flight 

p0 1 1 5 A 79-50227 

Vestibular Function Research (VPR) experiaent. 

Phase B: Design definition study 

[ MASA-CB-152207 ] pOIOI M79-11683 

Effects of hypodynanic simulations on the skeletal 
ays tea of aonkeys 

p0099 N 79- 19021 

SPACE PLIGHT STRESS 

Conti nuous netabolic and cardiovascular 
avasureaents on a -onkey subject during a 
simulated 6-day S) eiab ainsion 

pO 1 12 A79-4 1 71 3 

Effect of space flight on cell-aediated inaunity 
COSHOS 782 satellite 

p0094 N 7 9- 1 1 66 1 

Effect of weightlessness and centrifugation (LVG) 
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Atonic electron excitation probabilities during 
orbital electron capture by the nucleus 

p0079 A79-40492 

Relativistic L -shell Auger and Coster-Kronig 
uus anj fluorescence yields 

p0031 179-43023 


TRAISLATIOIAL HOTIOB 
NT SBCONDARI FLO'. 

N- THREE DIBERS. ORAL FLON 
TRANSLUNA* SPACE 
U INTERPLANET ART SPACE 
TRANS HI SSIOE 

NT A0TOHATIC PICTURE THAASflISSION 
NT CONVECTIVE HEAT TRANSFER 
NT HEAT TBANSFV* 

NT IONOSPHERIC PROPAGATION 
RT LIGHT SCATTERING 
NT HICROHAVE TRANSnlSS ION 
NT B0LTIPL8X1NG 
NT RADIATIVE HEAT TRANSFER 
NT RADIO TRANSHISS ION 
NT SHOCK NAVE PROPAGATION 
NT TELEVISION TRANSHISSION 
NT NAVE PROPAGATION 
TRARSBISSIOI CIRCUITS 

The use of hybrid integrated circuit techniques in 
bioteleaetry applications 

p0069 A79-26 14 5 

TRANSHISSION EPPICIBECT 

A coaparison of theoretical and experiaental video 
coapression designs 

p0069 A79-26248 

TRARSBISSIOI LI BBS 
NT COB HU NIC ATI ON CABLES 

High acceleration cable deploynent systea 

[ NASA-CASE-ABC-1 1256-1 ] p0092 R79-23432 

TRABSOBIC AIRCRAFT 

U SUPERSONIC AIRCRAFT 
TRANSONIC FLIGBT 

Aircraft wake flow effect and horizontal tail buffet 

pressure distribution and responses of 

fighter aircraft in transonic aaneuvers 

p0029 A79-30482 

A new aethod for designing shock-free transonic 
configurat ions 

[ NASA-Ck-1 58063 ] p0049 N79- 14997 

TRABSOBIC FLOV 

Transonic flow about a two-dimensional airfoil 
invisci and turbulent flow properties. 

[AIAA PAPER 76-1117] p0023 A79-18100 

Design of transonic airfoil sections using a 
siailarity theory 

[AIAA PAPER 79-0076] p0061 179-19521 

Unsteady thin airfoil theory for transonic flows 

with eabedded shocks 

[AIAA PAPER 79-0204] p0026 A79-19597 

Techniques for correcting approxiaate finite 

difference solutions applied to transonic flow 

[AIAA PAPER 79-0277] p0062 A79-19639 

Lifting-line theory of obligue wings in transonic 
flows 

p0026 A79-21520 

Pseudo-direct solution to the boundary-layer 
equations for separated flow 

[AIAA PAPER 79-0139] p0064 A79-23519 

Effects of turbulence nodel selection on the 
prediction of conplex aerodynamic flows 
[AIAA PAPER 79-0070 ] p006S A79-23541 

On turbulence nodeling for unsteady transonic flows 
[AIAA PAPER 79-0071 ] p0065 A79 - 2 3 542 

Fast, conservative scheaes for the full potential 
eguation applied to transonic flows 

p0065 A79-23692 

Unsteady airloads In supercritical transonic flows 
[AIAA 79-0767] p0028 A79-29021 

Experiments in unsteady transonic flow 

[AIAA 79-0769] p0028 A79-29022 

Linearization of unsteady transonic flows 
containing smocks 

p0029 A 7 9- 30 604 

Turbulunt density fluctuations in a subsonic and 
transonic free Jet using crossed-beaa schlieren 
techniques 

p003 1 A79-42059 

A fast, conservative algoritna for solving the 
transonic f ull- potential equation 

[AIAA 79-1456] p0083 479-45261 

Acceleration of transonic potential flow 

calculations on arbitrary seshes by the nultiple 
grid aethod 

[AIAA 79-1458] p0123 179-45262 

conputation of subsonic and transonic flow about » 

lifting rotot blades ) 

[AIAA 79-1667) p0031 A79-4SJ33 
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Id invest igat ion of transonic turbulent boundary 
layer separation generated un an atiayaaetric 
flov aodel 

[III! PAPB1 79-1479] p0033 179-46684 

Transonic floe past a syaaetrical airfoil at high 
angle of attack 

[1111 PIPER 79- 1 500 ] p00 3J 179-46694 

Direct nuaerical solution of the transonic 

perturbation integral equation for lifting and 
noniifting airfoils 

[ IAS1-TH-78518] pOOJS 179-10045 

Design of transonic airfoil sections using a 
siailatity theory 

[ I1S1-TR-78521 ] p0038 179-10810 

Ipplication of shock tubes to transonic airfoil 
testing at b,' Reynolds nurhers 

[ HSl-TP-1268 i p0004 179-12013 

Operational sanual for too- jcnsional transonic 
code TSPOIL 

[ I1S1-C8-3064 ] pO0 14 179-13007 

Soae recent progress in transonic flov coapntation 

flon distribution, nuaerical optiaiaatioa, 

and airfoil design 

p004 1 179-18946 

1 new tvo-dinenslonal oscillating sing apparatus 
for unsteady aerodynaaics research 

p0007 179-20004 

Coaputations of unsteady transonic flov governed 
by the conservativs full potential equation 
using an alternating direction iaplicit algorithm 
[I1S1-CI- 152274] p0 1 19 179-24957 

TB1ISOIIC PL OTTER 

Calculation of transonic aileron buzz 

[kill PIPER 79-0134 ] p0061 179-19553 

Investigation of flezible nozzle Jail-flutter 
incidents in the IlSl-laes Research Center 11- 
by 11-foot transonic vind tunnel 

[kill 79-0797] p0028 179-29040 

TI1ISOIIC I I LETS 
0 SOPER SOIIC IILETS 

TR1ISOIIC I0ZZLES 

Izisyanetric internal floss sith shocks 

[kill PIPER 79-0015] p0025 179-19479 

TI1ISOIIC SPEED 

Correlation of data related to shock-induced 
trailing-edge separation and eztrapolation to 
flight Reynolds nuaber 

[R1SI-CE-3178 J p0019 179-31195 

TR1ISOIIC HID TEIIILS 

Ccaputational optimization and vind tunnel test of 
transonic sing designs 

[kill PIPER 79-0080] p0027 179-23526 

Soae observations on the aechanisa of aircraft 
ving rock 

p0030 179-38135 

Laser velocinetry and holographic i nter feronetr y 
measurements in transonic flovs 

pd035 179-49039 

C anar d- body -tail aissile test at angles of attack 
to 50 deg in the laes 11-foot transonic vind 
tunnel 

[ NAS1-TH-78441 ] p0005 179-12021 

Analysis of a theoretically optinized transonic 
airfoil 

[NASI -C 8- 3065] p0014 179-13001 

TI1ISOIICS 
D TRANSONIC PLUN 
TRANSPORT 11BC11PT 

NT BOEING 147 1IBCR1PT 
NT C-14 1 1IRCR1PT 
IT CH-54 HELICOPTER 
NT SHORT HAUL AIRCRAFT 
IT DH-601 HF.LICOPTER 


Lov-speed vind-tunnel investigation of a 
large-scale TTOL lift-fan transport aodel 
[ NA5A-7H-78560 ] p0009 179-22035 

TRANSPORT COEFFICIENTS 

U TRANSPORT PICPERTIES 
TRANSPORT PIOPIRTIRS 

NT FDD* VISC0SIT1 

NT THERMAL CONDOCTIflTT 

NT VISCOSITT 

Coupling of aspartate and serine transport to the 
transaeabrane electroc'ienical gradient for 
souiua ions in Halobacteriun halobiun - 
Translocation stoichioaetries and apparent 
coopera t i v it y 

p0 * 04 179-10425 


Apparent cooperativity of aaino acid transport in 
Halobacteriun halobiun - Effect of electrical 
potential 

p0 109 179-31981 

Gating affects in Halobacteriun halobiun nenbrane 
tran. rt 

pO 1 14 179-47849 

TUISPOET TIBOIT 

Preferential spectral transport by irrotational 

straining for turbulence energy dissipation 

rate equations in boundary layer flovs 

p0077 179-38912 

Soil transpo t by vinds on Bars 

p0087 179-48526 

1BAISPOET1TIOI 

IT AIR TRANSPORTATION 
IT RAPID TRANSIT STST18S 
IT SPACE T RAIS PORT AT 101 SISTBH 
IT UBBAI TRANSPORTATION 

Helical grip for the cable cars of San Francisco 

p0 1 19 179-22547 

TRANSPORTER 

Aninal life support transporters for 
Shuttle/Spaceiab 

[ASHE PAPER 78-EhlS-IO J pOIOS 179-12559 

TIAISTBISI RITES 

Theory of the large-anplitude plane 

nagnetoacoustic nave propagating transverse to 
the sagnetic field in a hot collisxonless plasaa 
in astrophysical environaents 

p0087 179-48370 

TRIAI60L1I IIR6S 
U DELTA SIIGS 
Til ATOMIC BO LEC 0 LIS 

An ezperinental determination of the cross section 
of the Svings band systen of C3 

p0088 179-51121 

TRICHLORIDES 

0 CHLORIDES 

TR1GOIORRTR1C PDBCTIORS 
NT COSINE SERIES 
TRIPLET PXCITATIOR 
0 1T0BIC EIERGI LEVELS 
TRIPLET STATE 
U 1T0BIC EIERGI LEVELS 
TROPICAL RETEOROLOGI 

1 possible 2-day oscillation near the tropical 
stratopause 

p0 12 1 179-48218 

TROPOSPHERE 

The 1977 intertropical convergence zone ezperiaent 
( I1SA-.-H-78577 ] p0045 179-26715 

Operational activities 

p0045 179-26717 

Trace constituent airing ratios in the lover 
stratosphore durinq the 1977 intertropical 
convergence zone ezperiaent 

pOOSb 179-26721 

Stratospheric aerosols in the intertropical 
convergence tone, Panaaa Canal zone 

p00 4 6 N79-26725 

TIOICATIOI (RATHEIATICS) 

D APPROIIHITION 

TROICITIOI ERRORS 

Optiaal nodal point distribution for iaproved 

accuracy in computational fluid dynaaics 

[kill PAPER 79-0272] p0061 179-19635 

Techniques for correcting approrinate finite 

difference solutions applied to transonic flov 

[kill PAPER 79-0277] p0062 179-19639 

TROIIS (LIBBS) 

0 TR1NSH1SSI0I LUES 
TRVPTABIIBS 
IT SEROTOIII 
TRIPTOPH1I 

Lov tryptophan diet decreases brain serotonin and 
alters response to apoaorphme 

pO 1 12 179-40672 

TDIIIL IES1STORS 
D ELECTION TUNNELING 
TURBINE BLADES 

.ton-linear dynaarc response of a vind turbine blade 

p0029 179-31 382 

Nonlinear dynanic response of vind turbine rotors 
( N1SA-TR-78324 ] p0 0 05 1 79-12 542 

ftllBIH 1I6IIRS 

NT GAS TURBINE ENCIIIS 
IT TURBOJET ENGINES 
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TOIBOCHA DC IIS 

U TOBBOCOHPRESSORS 

TOBBOCOB PUS SOBS 

A Den blade eleaent aetbod (or calculating the 
perforaance of high and iataraadiate solidity 
axial f low fans 

[ IASA-CB-3063] p00l4 179-130*7 

TOBBOPAI AIBCBAFT 

IT A-7 AIBCBAFT 
IT C-1*1 AIBCBAFT 

TOIBOJBT BBC IIBS 

Evaluation of turbo- propulsion sianlators aa a 
testing technique for fighter aircraft 
[AIAA PAPBB 79-1149] p0031 A79-40480 

TOBBOBACBJIB BLADES 

IT BOTOB BLADBS (TOR BOBACHII BBI) 

IT TUBBIIE BLADBS 

TOIBOBAC B1IBBI 

IT TOBBOCOB PBESSORS 

Viscous flo» analysis in aired flow rotors in 

tur boaachinery 

[AS BE PAPBB 78 H A/6T-3J p0127 A79- 19792 

TOIBCPROP AIBCBAFT 

Interfereuce effects of aircraft coaponanto on the 
local blade angle of attack of a wing-aoantad 
propeller 

[ IASA-TB-78S87] p0009 179-25021 

TORBOLEICE 

IT ATBO SPHERIC TORBOLEICE 
IT PLASBA T 1B0LEICE 

Eiperiaents on the large-scale structure of 
turbulence in the near- jet regioa 

[ IaSA-TB- 78567] p00«2 179-21307 

Tortex siaulation of three-diaenaional, spotlike 
diaturbances in a la sin* r boundary layer 
[ IASA-T8-7857’] p00*i 179-253*2 

TORBOLEICE EFFECTS 

Turbulent density fluctuations in a subsonic and 
transonic free jet usmg crossed-beaa achlieren 
techniques 

p0031 A79-42059 

TOBBOLBIT BOOIDABI LATER 

Beynolds nuaber effects on the turbulence field in 
coapressible boundary layers 

p0072 A79-30603 

Aa elliptic representation of coupled boundary 
layers and inviscid core for coaputation of 
separated internal flows 

p0030 A79-38910 

Preferential spectral transport by irrotational 

straining for turbulence energy dissipation 

rate equations in boundary layer floss 

p0077 179- 38912 

A prediction aethod for velocity and teaperature 
profiles in a two-diaensruaal normally steady 
turLuieut boundary layer 

p0078 *79-38926 

An investigation of transonic turbulent boundary 
layer separation generated on an arisyaaetric 
flow aodel 

[AHA PAPBB 79-1479 ] p0033 179-4668* 

Effect of Bach nuaber and Beynolds nuaber on a 
noraal rhock-wave/turbulent an dary- layer 
interaction 

[AIAA PAPER 79-1502] p0085 *79-46696 

An accurate aethod for two-point boundary value 
probleas 

p0087 A79-49415 

TOBBOLBIT DIPPCSIOI 

Particle deposition doe to turbulent diffusion m 
the upper respiratory sysfea 

pO 1 14 A 79-4 8251 

TOBBOLBIT riOl 

Steady-state vortex-line density in turbulent He 
II counterflov 

p0053 17'- 10624 

A distension relationship governing incoapreasible 
vail turbulence 

p0055 A 79-13176 

Transonic flow about a two-diaensionai airfoil 
inviscid and turbulent flow properties. 

[AIAA PAPER 78-1117] p0023 179- 18100 

Coaputation of three-dlaansionai turbulent 
separated flows at supersonic speeds 
[AHA PAPER 79-0002] pOObl 179-19471 

Effects of turbulence aodel selection on the 
prediction of coupler aerodynamic flee* 

[AHA PAPER 79-0070] p0065 A79-23S41 


On turbulence nodeling for unsteady transonic flows 
[AHA PAPBB 79-0071] p0065 179-235*2 

Application of split-fila aneaoaeter and 
aini-coaputer for aeasureaent in turbulent 
separated flow 

[SIR PAPBB 790601 ] p0030 A79-367 33 

Tine-dependent local d-nsity neasurenenta m 
unsteady flows 

[AIAA PAPBB 79-1088] p0076 A7J-38059 

luaerical solution for supersonic flow near the 
trailing edge of a flat plate 

p0082 A79-41771 

Effect of uoxzle spacing on ground interference 
forces for a two jet 9/STOL aircraft 
[AIAA P1PH 79-1856] p0035 A79-49339 

Bathods of separation of variables in turbulence 
theory 

[I1SA-CR-3054] p00*9 179-10378 

On the aeasureaent of turbulent fluctuations m 
high-speed floss using hot wires and hot file* 

[ IASA-TB-78535] p0039 179-12363 

Evaluation of the discrete vortex sake cross flow 
aodel using vector coaputers. Part 1: Theory 

and application 

[IASA-CI- 152270] p0016 179-220*8 

A lavier-Stokes fast solver for turbulent nodeling 
applications 

[ IASA-TB-78612] p0047 179-31528 

Large eddy siaulation of turbulent channel flow: 

ILLIAC 4 calculation 

[ IASA-TB-78619] p0048 179-32152 

Developaents in the coaputation of turbulent 
boundary layers 

[IASA-TB-78620] p00*8 179-33*33 

TOBBOLBIT BABBS 

IT PROPELLER SLIPSTBEAHS 
IT SLIPSTBEAHS 

Coaputation of turbulent near wake for asyaaetric 
airfoils 

[ IASA-TB-78581 ] p00«2 179-20061 

The direct nuaerical siaulations of the turbulent 
wakes of axisyaaetric bodies 

[ IASA-CI- 152282] p00S3 179-291*2 

TIIIBIIC 

Crystallography of decahedral and icosabedral 
particles. I - ceoaetry of twinning 

p0089 A79-51697 

TBISTBD BIBOS 

Wind-tunnel test results of a full-scale 
eulticyclic controllable twist rotor 
[ AHS 78-60] p0024 A79-181S1 

TIO DIBBISIOIAL BODIES 

Transonic flow about a two-draensioaal airfoil 
inviscid and turbulent flow properties. 

[AIAA PAPBB 78-1117] p0023 A79-18100 

A new two-diaensionai oscillating wing apparatus 
for unsteady aerodynaaics ;« search 

p0007 179-20004 

TBO DIBBISIOIAL FLOI 

An eiperraental investigation of the flow field of 
a rectangular wall jet 

(AIAA PAPER 79-0208 ] p0027 A79-23S7S 

A prediction aethod tor velocity and teaperature 
profiles in a two-diaensionai noainally steady 
turbulent boundary layer 


p0078 A79-38926 

A fast, conservative algorithn for solving the 
transonic full-potential equation 
[AIAA 79-1456] p0083 A79-45261 

A two-diaensionai unsteady Euler-equation solver 
for flow regions with arbitrary boundaries 
(AIAA 79-1*65] p0084 *79-45269 

Topology of two-diaensionai and three-diaensional 
separated flows 

[AIAA PAPER 79-1480] p0085 *79-46685 

Trailing-edge flows at biqb Reynolds nunber 

[AIAA PAPBB 79-1503] pU0B5 A79-46697 

Effect of viscosity on wind-tunnel wall 
interference for airfoils at high lift 
(AIAA PAPEB 79-1534 ] pOOJ3 A79-46715 

Status and prospects of coapu ta tiona 1 fluid dynaaics 

p00*1 *79-18952 


u 

O.S.S.I. SPACI FB06IAB 

The joint 0S-USSR biological satellite prograa 

pOIIO *79-33050 
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Experiment K<002: I suits of histological 

uxaaination of iogaiaal lyaph nodus, 

suppleaentary caport COSMOS 782 satallite 

p009« >79- 11662 

OS experiaunts tlovn on Soviet satellite 

COSMOS 936 

[ NASA-TH-78526 ] p0095 >79-11671 

The Cosaos 936 aission 

p0095 179-11672 

0H-601 H ELICOPTEB 

A study of structure, concepts for lo» radar cross 
suction /L8CS/ fuselage configurations 

p0021 >79- 10906 

OLCBBS 

absence of gastric ulceration in rats after flight 
n the COSMOS 762 

p0094 >79-11660 

ludoaethacin-antihistaaine coabination for gastric 
' lceration control 

l >> SA-C 4SB-BBC- 11118-2] p0 1 16 >79-1«755 

OLTBABICB TACDOH 

Clean source "f aetallic Zr tor ultrahigh vacuus 
surface studies 

p0066 >79-25085 

0LTB >SO> 1C BAD1AT10) 

Bioaedical ultrasonoscope 

[ NlSA-CASE-AHC-10994-2] p0122 >79-26771 

OLTBASOBIC SAVES 
U OLTBASOBIC RADIATION 
OLTBASOBIC BBLDIBG 

Oltrasonic velding /solid state bonding/ of 
aircraft structure - Fact or fancy 

p0023 A79- 10921 

OLTBAf IOLBT ABSOKPTIOB 

Theoretical study of the pbotodissociation of B0C1 

p0055 179-13057 

Bature of the ultraviolet absorber in the Venus 
clouds - Inferences based on Pioneer Venus data 

p0081 >79-40821 

0LTBA VIOLBT LIGHT 
0 OLTBAVIOLET B ADI AT I OB 
OLTBAVIOLBT RADIATIOB 

BT LTMAB ALPHA RADIATIOB 

Possible effects of solar 0V variations on ozone 
and cliaate 

p0063 >79-21103 

Selective photodestruction of alpha-aaino acids 

in carbonaceous chondrites and cheaical 

evolution experiaants 

p0108 >79-26547 

OLTBAVIOLBT SPBCTBA 

Ultraviolet night airglov of Venus 

p0081 A 79-40815 

OLTBAVIOLBT S PBCTBOSCOP! 

Oltraviolet spectroscopy of Venus - Initial 
results froa the Pioneer Venus orbiter 

pO 067 A79- 24165 

OBDBBBATBB EZPLOSIOBS 

Surface saves generated by shallov undersater 

explosions 

p0025 A79- 18752 

0B I A II AL STB A1B 

0 AXIAL STRAIN 

OBIPOBB PLOB 

Supersonic propeller noise in a unifora flov 

[AIAA PAPER 79-0348] p0026 >79-19681 

OBITBO STATBS OP RMBBICA 

BT ARIZONA 

NT CALIFORNIA 
BT COLOBADO 

NT HAH A * 1 
NT MONTANA 

BT OHIO 

OS expert aents I loan on the Soviet Satellite 

COSMOS 782 

[ NASA-TR-78525] p0094 N79-11651 

OS expedients floen on COSMOS 782 

pOO 94 B 79- 11 652 

05 expenaents tlovn on the Soviet satellite 

COSMOS 936 

[ BA SA-TM- 78526 ] p0095 B79-11671 

The Cosaos 936 eisslon 

pO 091 '.79- 11672 

0B1V BBSS 

Cosnology of a charged universe 

p0062 >79-20151 

OBBAMBBD SPACBCBAPT 

BT BIOS ATEL LITES 
NT HELIOS 1 


BT J0PITKB PROBES 
BT PI0BBBB SPACE PBOBBS 
BT PIOBBER VBB0S SPACBCBAPT 
IT PIOBBBB VBB0S 2 SOUNDER PROBE 

BT PIOBBER VENDS 2 SPACBCBAPT 

BT PIOBBBB 2 SPACE PBOBE 

BT PIOBBBB 7 SPACE PBOBE 

BT PIOBBBB 10 SPACE PBOBE 
BT PIOBBER 11 SPACE PBOBE 
BT SPACE PBOBBS 
BT VEB0S PBOBBS 
0RSTB1DI PLOB 
BT OSCILLATING FLOB 

Calculation of transonic aileron buxz 

[AIAA PAPBB 79- J 134] p0061 A79-19553 

Onsteady thin airfoil theory for transonic floes 
vith eabedded shocks 

[AIAA PAPER 79-0204] d0026 >79-19597 

Hater tunnel visualixations of dyuaaic stall 

pO 127 >79-24213 

Unsteady airloads in supercritical transonic floes 
[AIAA 79-0767 1 p0628 179-29021 

Experi aents in unsteady transonic floa 

[AIAA 79-0769] p0028 179-29022 

Linearixation of unsteady transonic floes 
containing shocks 

P0029 179-30604 

Tiae-dcpeadeut local density aeasureaents in 
uns'e.-dy floes 

[AIAA PAPBB 79-1088] p007b A79-36059 

Laser Doppler aneaoaeter diagnostics in unsteady 
floes 

p00 30 A79-39493 

Tiae-dependent local density aeasursaents in 
unsteady floes 

[ BASA-TB-78555] p0041 >79-18297 

A nee teo-diaensional oscillating sing apparatus 
tor unsteady aerodynaaics research 

p0007 B79-20004 

Coaputations of unsteady transonic flee governed 
by the conservative full potential equation 
using an alternating direction laplicit algoritna 
[ BASA-CB- 152274 ] pO 1 19 B79-24957 

0PPBB AIR 

0 UPPER ATMOSPHERE 
0PPBB ATBO'PHBBB 

BT GEOMAGNETIC TAIL 
BT IONOSPHERE 
BT MAGNBTOSPHE2K 
BT HESOSPBERE 

BT THSEBOSPHERE 


Venus - Density of upper ataospnere t.oa 
aeasureaents of drag on Pioneer orbite. 

p0066 A79-24 164 

OPBASB 

Effect of nozxle spacing on ground interference 
forces tor a tvo jet v/STOL aircraft 
[AIAA PAPER 79-1856] pOOlb A79-U9339 

0BABI0B 

L-shell Auger and Coster -K ton ig spectra Iron 
relativistic theory 

p0033 A 19-47476 

0BBAB TBABSPOBTATIOB 

Role of helicopters in airport access 

pOO j5 A7J-18574 

Planning for airport access: An analysis of the 

San Francisco Bay are* 

[ BASA-CP-2044 ] pOOOl >79-10942 

0RIEALTSIS 


Four-nan rated dual catalyst systea for the 
recovery of vater froa urine 

r BASA-CB- 152227 ] pOIOl N79-16550 

DSA (UNITED STATBS) 

0 UNITED SPATES OF AMEBICA 
OSBR BAB0ALS (COMPUTER PBOGBABS) 

Operational annual (or tvo diaensional transonic 
code TSFOIL 

[ NASA-CB-3064 ] pOO 14 >79-13007 

Huaan operator identification aodel and related 
coaputer program 

[ BASA-CB- 152237] pOOIS >79-16551 

Evaluation of the discrete vortex nake cross floa 
aodel using vector conputers. Part 2: User's 

annual for DIVORCE 

( NASA-CB- 152271 ] p0016 >79-22049 

Oevelopaent of a aulti-discipliaary ERTS user 
prograa in the state of Ohio. Voiuae 1: 

Elecuttve suaaary 

[E79-10187 ] p0044 >79-22586 
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US SI BEQ9IBEIEBTS 
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Feasibility staiy lor a aceerical aerodynaaic 
simulation facility. Volume 3: raf language 

specification/user annual 

( B1SA-CB- 152289] p0 120 179-26070 

OSES BEQ0IIBBEITS 

in analysis of aircraft requirements to aaat 
United States Departaeat of Agrlcnltnra raaote 
sensing goals 

p00S4 *79-11 380 

The applies' 'os of reaote sensing technology In 
lorthern l. or nil 

[B79-10168] pOOSO 179-20*39 

OTILITI II ICll FT 
»T U B— 6 0* BElICr'T’ 

0TILI11TIOI 
IT LISEfl *PFLIC*T 

V 

T/STOL ATBC11PT 
IT 18-6* HELICOPTEB 
IT CB-5* BB1ICOPTEB 
IT COHPOOI3 HBMCOPTEBS 
HI HELICOPTEBS 
"T BILIT1BT BSLICoPTEIS 
IT BOTiST BIBS AIBCBAET 
IT SEOBT TAkEOFf * I BCE* FT 
HT TILT BOTOB *1BCP*FT 
IT OH-601 BELIC0PT38 
IT VEBT1CAL TiKEOFF IIBCBAFT 
IT IT-15 AIBCBAFT 

Design and evaluation of flight directors fot 
Y/STOL aircraft 

p j023 A79- 1*971 

Fuel-conservative guidance systea for povetti lift 
aircraft 

[AIA* 79-1709] pOOJ* *79-45363 

Becent Y/STOL aircraft designs 
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COBB ELL 0B1V. , ITHACA, *. T. 

Properties of the stratospheric aerosol layer 
studied with a one-d iaensional coaputer aodel 

p 005 7 *79-15107 

Uadaaard techniques in optics and their 

relationship to other aultiplexing scheaes 

p007 1 *79-28005 

A liguid-heliua-cooled grating spectroaeter for 
far infrared astronoaical observations 

po J7 2 A79-31218 

Gas drag in priaocdial circuaplanetary envelopes 
- * aechanisa for satellite capture 

p007 2 *79-31518 

The vertical structure and thickness of Saturn's 
rings 

p007 3 *79-32208 

The vettical structure and thickness of Saturn's 
rings 

p0089 *79-52332 

Stellar occultation studies of the solar systea 

p0090 *79-54140 

Airborne infrared and subailliaeter astronoaical 
polarization aeasuruaents at different 
wavelengths 

( RASA-CR-158751) p0052 *79-27044 


DEPARTBEBT OF TRE AIR FORCE. RASBIBGTOR, D.C. 

DSPOBJ - Systea for display of aultiple sets of 


pOlll *79-12417 


three-diaensional data 

p002« A 79- 18422 

Relativistic L -shell Auger ana Coster-Kronig 
rat'-s end fluorescence yields 

p003 1 A79-43023 

L-shell Auger and Coster-Kronig spectra froa 
relativistic theory 

p0033 A79-47476 

DEPARTBEBT OF THE ARBI , RASBIBGTOR, D. C. 

Application of split-fila aneaoaeter and 
aini-coaputer for aeasureaent in turbulent 
separated flow 

[SAE PAPER 790601 ] p0030 A79-36733 

DETROIT DIESEL ALLISOB, I RDI ARAPOLIS, 1BD. 

A prediction nethod for velocity and teaperature 
prefiles in a tao-diaensional nonmally steady 
turbulent boundary layer 

p0078 *79-38926 

An accurate nethod for two-point boundary value 
problens 

p0087 A79-494 15 

DEOTSCHB FOBSCBOIGS- OBD VBBSOCHSARSTALT FOES L0FT- 
0RD RAOBFABRT, BOB* (BEST GERBARI) . 

Bioinstruaentation for evaluation os workload in 
payload specialists - Results of ASSESS II 
[ IAF PAPER 79-88 ] p01 1 5 *79-53291 

DOOGLAS AIRCRAFT CO., IRC., LOBb BEACH, CALIF. 

Propeller slipstreaa wing interactions at Bach 
no. 0.8 

[SAE PAPER 780997 ] p0027 A79-2S881 

Study to develop iaproved fire resistant 
aircratt passenger seat aaterials, phase 2 
(RASA-CR- 152 184] p0049 *79-12048 

Siaulated propeller slipstreaa effects on a 
supercritical wing 

[ RASA-CR- 1521 38] p0017 *79-25024 

DOES 0RI*., D0RBAB, B. C. 

Effects of high-L8T neon /Re-20/ particle 
radiation on the biain, eyes and other bead 
structures of the pocket souse - A 
histological study 

p0 1 13 A 79-44798 


EBS LABS., BAHTBOBBE, CALIF. 

Bitrogen-sulf ur coapounds in stratospheric 
aerosols 

p0061 A79-19071 

AIOTECH RESEARCH ABD ABALISIS, IRC., GAITRERSB0RG, 

HD. 

Planetary protection guidelines for Outer Planet 
aissions 

pOIOS A79-12511 

ETRIBG RESEARCH IBST. , PROVO, DTAB. 

Crustal evolution inferred froa Apollo aagnetic 
■easureaeata 

p0078 *79-39117 

Raqnetoaeter data errors and lunar induction 
studies 

p0084 *79-45940 

Electrical conductivity anoaaly beneath Bate 
Serenitatis detected by Lunokhod 2 and Apollo 
16 nagnetoueters 

p0089 A79-52070 


FAILURE ARALTSIS ASSOCIATES. PALO ALTO, CALIF. 

Coaputei analysis of shells of revolution using 
asyaptotic results 

(AIA* 79-0752] p0071 *79-28267 

FEDERAL tVlATIOB ADBIRISTRATIOB, ORLAHOBA CITT, OK LA. 

Flight investigation of helicopter 1FR 

approaches to oil nqs usinq airborne weather 
and napping radar 

[AHS 79- 52 ] p0035 *79-49104 

FEDERAL AVIATIOH ADR I HI STHAT 10* , RASBIBGTOR, D. C. 

Piloted siaulator investigation of helicopter 
control syste.r effects on handling qualities 
during instrunent flight 

[ AH.. 7 4 - ;o ) p0035 *79-49078 

FLORIDA AGRICULTURAL ABD BBCBARICAL Oil*., 
TALLAHASSEE. 

Hicrobial tiansforaation of nucleosides 

[ BASA-CB- 158653 ] p0102 H79-25704 

FLORIDA UBIV., GAIHESVILLR. 

Electroaagnet ic noise and radio wave propagation 
below 100 kHz ia the Jovian ataosphere. I - 
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C0BP0B4T8 SODIICI IIDBX 


BOuHBS AIRCiAPT 00. 


The equatorial region 

p0090 179-53033 

PLOB BISEABCB, IIC., HIT. HSU. 

Azlsyaaetric internal flows with shocks 

(1111 PIPER 79-0015] p0025 179- 19479 

Supersonic propeller noise in a unifora floe 

(till PIPE! 79-0 348 ] p0026 179-19681 

Procvdure for noise prediction and optlaization 
of advanced technology propellers 
( HSl-CI-3080] p0017 879-22100 

The diract nuaeric.il simulations of the 
turbulent wakes of azisyaaetric bodies 
( R1S1-CR- 152282 ] p0053 879-29142 

POBSCHOIOSIlSTlTOT P08B ABTH40P0TBCH8IA, BECkBIHEIB 
(BEST GE4BAIY) . 

Ezpenaental cvaluatior of a wind shear alert 
and energy aanageaent display 

(OGLE PIPES 78-153] pu106 174-20C16 

PB5UIU0PSI-GBSBLLSCH1PT IBS POEIDBBOIG DEI 
18GEI18DTTR POISCBOIC I. PREIBniC (BEST GSBB1BT) . 

Retarding potential analyzer tor the 
Pioneer -Venus Or biter Eission 

p007 4 179-34948 


G 

GHD, IIC., II LBS, ILL. 

Pour- nan rated dual catalyst systea for the 
recovery of wat~r free urine 

[ BiSJ-CB- 1522.17 ] pOIOI 879-16550 

G1TES LKAIJBT COBP., SICU1T1, MBS. 

Ipplication of spllt-fila aneaoaeter and 
aini-cocputer for aeasureaent in turbulent 
separated flow 

(Sit PIPE! 790601 ] p003 0 179-36733 

Effect of tip fhape on blade loading 

characteristics for a teo-bladed rotor in hover 
(IBS 79-1) (>0035 179-49054 

GEIEB1L DT BIBICS/POhT IOBTB, TEX. 

Study of aerodynaaic technology for VSTOl 
fighter/attack aircraft, voluee 1 
( 81S1-CB-152128] p>)012 879-17025 

1 aethod for predicting full scale buffet 
response vith rigid wind tunnel aodel 
fluctuating pressure data. Velum 1: 

Prediction aethod develop*. nt and assessaent 
( B1S1-CB-3035 ] p0014 179-14010 

1 aethod for predicting full scale buffet 
response with rigid eind tunnel aodel 
fluctuating pressure data. Volume 2: Power 

specttal densities for aethod assessment 
( B1S1-CB-3016] p0014 179- 1402 I 

GEIEB1L ILECT81C CO., PHILADBI.FBIA, PI. 

iniaal life support transporters fot 
Shuttle/S pacelab 

[4SBE PkPEi 78- E8kS- 10] pOIOS 479-12559 

Drstatic synthetic apertuie radar using two 
sat ell i tes 

p007 0 179-27131 

Post Landsat-D advanced concept evaluation /PL1CE/ 
(kill 79-0944] p0074 179-14755 

GEIETICOI, BkLIOT CBEEK. C1L1P. 

Coaparrson of circadian rhythms in aaie and 
feaale huaans 

p0104 179- 11947 

GEOLOG 1C1L S08VEI, DEBVKB, COLO. 

Structuie of the ataospkere of Venus up to 110 
kiloaeters - Preliainary results froa the four 
Pioneer Venus entty probes 

p006 7 179-24164 

GEOLOGIC!! SBBBEI , PLiGSThPf , 1BIZ. 

Pioneer Venus radar aapper etperiaect 

pdOb 7 179-24176 

GBOLOG1C1L SOBVEI, BBILO P1BK, CiLIF. 

Stereocbe aistt y of 4aroo acids in surface 
saeples of a aar ine sudiae.it 

p 3 106 479-1dS93 

size- treguuncy distributions of ptiaaty and 
secondary lunar ispact craters 

p0076 179-39309 

GBOIGITOII tJBIf., H1SB1IGT0I. D.C. 

Effect of electroconvulsive shod o.\ 

■ocoaei nergic receptor binding * is in rat 
brain 

p0109 1/9-29925 

GBOIIIGEI 81 JKS0I18EBSITE1T (88788111805). 

Stochastic control and tc» second law of 
t hereodynaeics 

pOU34 174-47994 


G80BH1I kSBOSPICB COIP. , BkTHPIGI, I.T. 

flactian ataosphere aodelieg between d.4 and 3.5 
aicrons - Coaparison of theory and experiaent 

p005i *79- 13111 

lear-intrared observations of a new zolecular 
feature in IIC ♦ 10216 

p0082 179-41354 

Aerodynaaic effects of an attitude control vane 
on a tilt- nacelle V/STOL propulsion systea 
(kill P4P8B 79-1855] p0033 179-47914 

Effect of nozzle spacing on ground interference 
forces for a two jet V/STOL aircraft 
[ilkk PIPER 79-1856) p0035 479-49339 

study of aerodynaaic technology for "9T0L 
fighter attack aircraft 

( B1S1-CB- 152129] peOl 3 179- 10027 

kn analysis of water in galactic infrared 

sources using the IkSl Lear lirbornc Observatory 
( BASA-CB- 152262 ) p0050 L /9- 21 9b5 

Design, fabrication ard test of a nydrogen heat 
pipe 

[ 81S1-C3- 152267) pOOSI 879-24298 

Cryogenic thermal diode heat pipes 

( BASA-CB- 152268] p0052 E79-284/0 

GDI 81 081V., BhEBASHl (JkPil). 

Ezpciiaental studies it radiative base heating 
of a dot ran entry aodel 

(Hkl PIPES 79-0038) p0064 479-23539 
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HALE OBSERVATORIES, PASADEBA, C1L1E. 

In Infrared study of the IGC 7538 region 

P0984 179-45569 

HABVABD-SEITH.SOBIAB CEITEt POB ASTB0P HISXCS, 
CkBBIlDGE, IASS. 

Anticorrelatiou of X-ray bright points with 
sunspot nunber, 1970-1978 

p012 1 A79- 34240 

UABVABD □ 81V. , CABBLIDGB, BISS. 

Lie theoretic aspects of the Biccati equation 

p0023 A79- 14973 

Infrared iaage of Venus at the tiae of Pioneer 
Venus probe encounter 

p0067 A79-2416 8 

Venus lower ataosphacic coapositiou - 
Preliainary results froa Pioneer Venus 

p0067 479-24 174 

hocresonance rotation of Venus 

(>007 6 479-37825 

Anomalous features is tneraal radiarce naps of 
Venus 


f 0079 479-40601 

Coapositioo and structure of the Venue 
ataosphere - Besults froa Pioneer Venus 

pOObO 4/9-40811 

Tiae- varying linear systems and the theory of 
non-iiuear waves 


p00 34 479-47992 

On certarn faarlies of rational functions 
arising in dvoaaius 

p0034 479-47993 

Stochastic control and the second law of 
ther aodynaaics 

p0034 479-47994 

The geoaetry of the partial realization problea 

pOOJ4 479-47995 

Feedback invariants fot linear systeas defined 
over tings 

p0034 479-47996 

Properties and effects of dust particles 
suspended m the Bartlan ataosphere 

p0089 479-52550 

HOCHSCBOLE DBB EOIDESIEUB, B0IICB. (BEST GIBBAIT) . 

dicroeave diagnostic for the deter aina lion of 
the electron teapeiatnre of a low density 
snock-heated argon plassa 

pOO 23 479-15256 


HO0STOI unit., TEX. 

Association of nucleotides with boaoiomc clays 

pOIIO 479-32925 

Prcbiotic condensation reactions using cyxnaalde 

pOIIO 479-37932 

EUG8E5 41 BCB4PT CO., C0LVEB C1TV , CALIF. 

Infrared detector pertoiaance in the shuttle 
Infrared Telescope Facility /fI3Tf/ 

p005B 479-15988 

Oeployaent aechanrsas on Pioneer Venus probes 

pOOWj 179-21365 
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HUGH SS AIRCRAFT CO., BL SBGUBOO, CALIF. 

Saaling scientific probes against deep space and 
tbe Venusian environment i tough job 

p0066 179- 2414 0 

the nonopropellant hydrazine propulsion 

subsystea for the Pioneer Venus spacecraft 
[AIAA PAPER 79-1329] pOQ79 A79-40762 

Nagnetoaeter deployaent aechanisa for Pioneer 
Venus 

p0043 H79-21377 

BUCBES A1BCBAPT CO., LOS AMGR LBS, CALIF. 

2 ho Pioneer Venus spacecraft prograa 

[IAP PAPEB 78-22] p0054 A79-11212 

HUGHES HELICOPTEES, COLVEB CITI, CALIF. 

Paraaeter identification applied to analytic 
hingeless rotor aodeling 

p0 1 2 7 A79- 22475 

HUGHES BESEABCH LABS., .1ALIB0, CALlP. 

Intetnal photoeaission in Ag-A1203-Al junctions 

p0079 A79-40087 

HOHPOLDT STATE Dill. , AHCATA, CALIF. 

The application of reaote sensing technology in 
northern California 

[K79-10168] pOOS J 179-20439 

Develop 1 ag and descnstrat ing an institutional 
sec ha else for transferring reaote sensing 
tecunology to 14 vestern states asinq northern 
California as the test site 

[879-10229] p0052 179-28643 

MUHGABIAH ACADEBT OP SCIBHCBS, BUDAPEST. 

Plasaa diffusion into the uake of tenus 

p007 5 A79-36429 

I 

ILLIEOIS OBIT. AT CHICAGO CIICLE, CHICAGO. 

A geneial and coaputationaily fast foraolation 
for radiative transfer aith scattering 

[A1AA PAPEB 79- 1035 ] p0076 A79-38026 

ILLI HOIS Unit. AT DBBAIA-CBABPAI"I, UAH AHA . 

Adaptive allocation of decision sating 

responsibility betveen hunan and coaputer in 
aulti-task bituati.n. 

( HASA-CB- 157937 ] p0049 *79-12772 

ILLINOIS UNIt., CHICAGO. 

Scattering of eaitted radiation Iron 
ini oaogeneous and nonisother.val layers 

p007 1 A79-2900. 

ILLINOIS 0*1*., OIBANA. 

Hodeling the huaan as a controller in a 
aultitask environaent 

,0097 *79-15595 

Prospects of a aatheaatical theory of huaan 
behavior in cosplez aan-nachioe systeas tasks 

p0097 *79-15599 

Analysis of a VTOL hover task sith predictor 
displays using an optiaal control aodel of tae 
huaan operator 

p0098 179-15605 

A aodel of huaan event detection in aultiple 
process aonitoring situations 

p009b *79-15632 

Pilot derision Baking in a coaputer -aid ed flight 
aanageaent situation 

p0098 *79-15633 

INDIA* 1 1ST. Or TECH. , BADkAS. 

Coaputer design synthesis of a neloa knee-Syae 

prosthesis 

pO 1 1 3 A79-44300 

1NDIAIA U*IV., BLOONI IGTOI. 

The vertical structure and thickness of Saturn's 
r mgs 

p007 3 A79- 32208 

Tn.> vertical structure and thickooss of Saturn's 
rings 

pUuo 9 A79-52332 

IHD1AIA UH1 V . , 1 BDIA HAPOLIS. 

Effects of high-LZ~ neon /He-20/ particle 
radiation on the brain, eyes and other head 
structures of the pocket souse - A 
hrstolog-cal study 

pO 1 1 3 A 79- 44798 

IIFORRAT1CS, 1 HC . , PALO ALTO, CALIP. 

On-board data pro ossing for tbe IRAS telescope 
systea 

[AIAA PAPEB 78-1711] p»05t 179- 13830 

Coaputatron^ of unsteady transonic floa govarned 
by the conservative full potential equation 
using ar alternating drrectiun jsplicit 


algorithn 

[ 7ASA-C1- 152274] pO 1 19 H79-249S7 

I1POBBATICS-PBI , IBC. , PALO ALTO, CALIP. 

DSPOB J - Systea for display of aultiple sets of 
three -diaenaional data 

p0024 A 79- 18422 

IISTITU! DO IAD10B, PABIS (PRAICI) . 

A tonic electron excitation probabilities during 
orbital electron capture by the nucleus 

p 00/9 A79-40492 

IISTIT0T PUB! PHTSIEAL7.SCHB HELTBAUHPOBSBUHG, 

PBBIBUB6 (HIST GBUAII) . 

Theraal rtructure and sajor ion coaposition of 
the Veaus ionosphere - first BP A results froa 
Venus orbitet 

p0066 A 79- 24 158 

Thertal structure and energy isfluz to the day- 
and aightnide Venus ionosphere 

p0081 A 79 -40 831 

IISTITOTO DB IBVBSTIGACIOBBS ELECT BI CAS, HBXICO 
CITT (HIEICO). 

A sequential aethod for spline approziaation 
aith variable knots 

p0P27 A79-2614 2 

IBSTITOBT VOOB (BBBPHIS1SCH OIDUZOBA, FHSTIHDAR 
(BKTUBLABDS) . 

Cosnic ray ionization of the Jovian ataosphere 

p0089 479-52815 

101A STA7B UBIV. OP SC1BICE AID TBCHIOLOCI, ABBS. 

Optimal nodal point distribution for iaproved 
accuracy in coapntatioaal fluid dynaaics 
[ AIAA PAPEB 79-0272] pOObl A79- 19635 

A tvo-aiaessional unsteady Euler-eqi>>tion solver 
for flov regions uith arbitrary boundaries 
[AIAA 79-1465] p0384 A79-45269 

A study of viscous cross-flou effects on 

circular cylinders at Sign Beynolds ausbers 
[AIAA PAPEB 79- 1477] p0032 A79-16682 

1031 011V. , 10BA CITI. 

Partner observational support tor the lossy 
radial diffusion aodel of the inner Jovian 
aagnetosphere 

pf'Obi A79-; 787 

Precipitation fiuzes of energetic electrons a 
Jupiter - Aa estimated upper limit 

p00<3 479-33519 

Badia l diffusion of Io-mjected plasaa 

p0074 A79-33527 

Landau danping ef fee • a on sola- Mind fast streaaj 

p007> *79-34226 

The Jovian nagaecodisk 

pOOHO 179-40791 

Plasaa in the Jovian current sleet 

p0062 *77-41 273 

An interpretation of Akasofu's nubstorn paraaeter 

p0083 A79-43036 

Fiopagat.'on of a Porbusb decrease in cosale ray 
intensity to 15.9 AU 

00084 179-45862 

The dynaaics of the Jovian nagaetospttere 

p0085 A79-46424 

Energetic electrons in Jopiter's dawn nagnetodisc 

pOJSb *79-47358 

J 

JET PHOPOLSIOi LAB.. CALlPOBIll IEST OP TBCB. , 
FAS1DBIA- 

Coapression of Jupiter's aagnetosphere by rhe 
solar uind 

pOP5» 179- 11 50 J 

Obs Jt rational prograa options and systea 
requirements for the search for 
eztraterrestrial intelligence /SETI/ 

pOU5 179- 12504 

hesurvoire of ataospheric chlorine - Prospects 
for H0C1 revisited 

pOJ58 *79-15801 

Venus - Density of uppei ataosphere froa 
aeasureaents of drag on Pioneer orblter 

pOCbb 479-24 164 

Pioneer Veaus radat tapper ezpeiiavat 

pOOb? A 79-24 1 7b 

Design or a superfluid helium devai for tne IBAS 
telescope 

p0072 *79-31013 

fields and plassas In the outer srlar systea 

pOObO *79-40788 
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Initial observations oi the nightside ionosphere 
of Venus froa Pioneer Venus Orbiter radio 
occulta tions 

pCOei 479-40829 

Cosric ray ionization of the Jovian atnosphere 

p0089 179-52815 
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KIRIS 1KBOSP1CE COBP., BLOOBPIELD, COBB. 

Mind- tunnel test results of a full-scale 
nulticyclic controllable twist rotor 
[IBS 78-60] pOC24 179-18181 

K1IS1S ST1TB URIV., 81IB1TT1B. 

The Karhunen-Loeve, discrete cosine, and related 
transforas obtained via the Radaaard transfora 

p0077 179-38684 

KOZPOITI FIZIK1I K0T1T0 IBTEZET, BUD1PEST (BUBG1BT). 

Initial observations of the nightside ionosphere 
of Venus froa Pioneer Venus Orbiter radio 
occultations 

p008 1 179-40829 
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LEHIGB OUIV., BETBLEBEB, PI. 

1 prediction aethod for velocity and teaperature 
profiles in a two-diaensional noainally steady 
turbulent boundary layer 

p0078 1/9-38926 

in accurate aethod for two-point boundary value 
probleas 

p0087 179-49415 

LPE COBP., BICBBOIO, C1LIP. 

Latitudinal variations of stratospheric aerosols 

p0068 *79-25355 

COS in the stratosphere 

pO 109 179-31337 

1 coaposition and thickness Model for lunar 
lapact crater and bi sin deposits 

p0078 179-39310 

Eguivalence of airborne and ground-aeguired 
wheat canopy teaperatures 

p0085 179-46586 

Lrs EIVIBOBBEIT 1I1LTSIS LIBS. OiV., BICB.10RD, C1LIP. 

litrogen-sulfur coapounds in stratospheric 
aerosols 

p006 1 179-19071 

LICK OBS EBV1T0BT , Sim CBDZ, C1LIF. 

The distribution of S IV and Re II in ROC 7027 

p096 1 179-18984 

Nuaerical calculations of protostellar 
hydrodynaaic collapse 

p007 0 179-26792 

LIFE SISTERS, IRC., CLEVBL1RO, OBIO. 

Hater electrolysis systea - B2 and 02 generation 
( 1SHE PIPES 78-ER1S-1] p0105 179-12552 

Instruaentation for controlling and Monitoring 
environaental control and life support systeas 
[ IS RE PIPER 7B-ER1S-40] pOIOS 179-12587 

Technology advanceaent of the electroch eaical 
C02 concentrating process 

[ R1S1-CB-152250] pO 10 3 H79-261 35 

Technology advanceaent of an oxygen generation 
subsysten 

[ R1S1-CB- 152257] p0103 M79-28883 

Electrocheaically regenerable carbon dioxide 
absor her 

l R1S1-CB- 152099 ] p0103 R79-29794 

I OCR B E EO-C1L IPOBR 11 CO., B0BB1RK. 

Delta aethod, an eapirical drag buildup technique 
[ R1S1-CB-151971 ] pOOIS R79 17801 

LOCKHEBD-CBOBGIi CO., R1BIBTT1. 

Supercritical wing design using nuaerical 

optiaization and coaparisons with experiaent 
(1111 PIPER 79-0065] p0025 179-19514 

Inalysis of a theotetically optiaized transonic 
airfoil 

( Rlsi-CB-3065 ] pOO 1 4 R79-13001 

Correlation of data related to shock-induced 
trailing-edge separation and extrapolation to 
flight Reynolds nuaber 

( R1S1-CR-3178] pO0 1 9 879- 31 195 

Estiaation of tunnel blockage froa wall pressure 
siqnatutes: 1 review and data correlation 

( R1S1-CR- 1S2241 ] pOOl 9 R79-J2219 

LOCKREED MISSILES AMD SPICE CO. , HURTSVILLE, 1L1. 
Investigation of a laser Doppler velociaeter 
systea to aeasnre the flow field around a 


large scale V/STOL aircraft in ground effect 
[BiSi-CB- 152212] p0018 179-26374 

LOCKBBBD RISSILES BID SPICE CO., PBLO 4LTO, C1LIP. 
Teaperature and ionization balance depend' ,ca of 
0 VII line ratios 

p0056 179-13722 

Radiative transfer of X-rays in the solar corona 

p0056 179-13723 

Thernal structure and aajor ion coaposition of 
the Venus ionosphere - first BPi results froa 
Venus orbiter 

p0066 179-24158 

Betardmg potential analyzer for tha 
Pioneer-Venus Orbiter Hission 

p007 4 179-34948 

The energetics of the ionosphere of Venus - 1 
preliainary aodel based on Pioneer Venus 
observations 

p0075 179-36427 

Theraal structure and energy influx to the day- 
and nightside Venus ionosphere 

p0081 179-40831 

LOCKHEED RISSILES 1BD SPICE CO., S0IRIV1LB. CiLIP. 
in acoustical study of the XV-15 Tilt Botor 
Research iircraft 

[ill! PIPES 79-0612] p0026 179-26939 

Vestibular Function Research (VPB) experiaent. 

Phase B: Design definition study 

( R1S1-CB-152207] pOIOI B79-11683 

LOR ERBBGT TB1RSPOBT SISTERS, C1PISTB1RO BB1CB, 

CILIP. 

Suaaary of past experience in natural laainar 
flow and experiaental prograa for resilient 
leading edge 

( R1S1-CB-152276] p0017 B79-26024 

LORELL 0BSBBV1T0BI, PL1GST1PP, 1BIZ. 

On the CH4 nu-4 fundaaental controversy - 
Line-intensity aeasurenents revisited 

p0062 179-20187 
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(UBTIR B1BIETT4 1SBOSP1CE, DERVEB, COLO. 

Experiaental investigation of contaaraation 
prevention technigues for a cryogenically 
cooled telescope in earth-orbit 

[1111 78-1619] pOOS3 179-10589 

Future planetary probes for Jupiter and Saturn 
( 1111 79-0945] p0074 179-3,760 

Properties and effects of dust particles 
suspended in tne Hartman atnosphere 

p0089 179-52550 

H1BTII R1BIETT1 COBP., DERVEB, COLO. 

Study of alternative probe technologies 

( R1S1-CB- 152242 ] p0050 R79- 19069 

Study of entry and landing probes for 
exploration of Titan 

[ R1S1-CB-152275] p0051 R79-23868 

R13IL1RD URIV. , COLLEGE PiBK. 

Intensities and M2 collision-broadening 
coefficients seasured for selected 820 
absorption lines between 715 and 732 na 

p009 1 179-54462 

R1SS1CBUSETTS IIST. OP TBCB. , C1HBB1DGC. 

Venus - Density of upper ataoephere froa 
aeasurenents of drag on Pioneer orbiter 

p0066 179-24164 

Pioneer Venus radar sapper experiaent 

p0067 179-24176 

1 seguential aethod for spline approxiaation 
with variable knots 

p0027 179-26142 

Ron-linear dynaaic response of a wind turbine 
blade 

p0029 179-31382 

Ronresonance rotation of Venus 

p0076 179- 37825 

Rilliaetre and subailliaetre aeasurenents of the 
Crab Rebula 

p0079 179-40670 

Low tryptophan diet decreases brain serotooin 
and alters response to apoaorphme 

pOI 12 179-40672 

Venus winds are zonal and retrograde below the 

clouds 

pOOBI 179-40824 

i aultiloop generalization of the circle 
stability criterion 

p0031 179-41133 
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Hi SStCBO SETTS 04IV. 


COBPOBATE SOQBCB IIDII 


Eye torsion and visual tilt ace aediated by 
different binocu'at processes 

p0114 479-46651 

Tovar ds fault-tolerant optimal control 

pOO 14 479-47934 

On stability theory 

p0034 479-47952 

on reliable control system designs vitb and 
vithout feedback reconfigurations 

p0086 479-47967 

Binary classification of real sequences by 
discrete-time systems 

p0086 479-47977 

Hiniaum-variance fiied-fora compensation of 
linear systems 

p0034 479-47983 

4 model for dynamic allocation of human 
attention among multiple tasks 

p0098 479-15627 

Visually induced motion in flight simulation 

p0040 479-15989 

Hodeling human decision making behavior in 
supervisory control 

pOIOI 479-17494 

4 queueing model of pilot decision making in a 
multi-task flight management situation 

pOIOI >79-17497 

Simulation evaluation of combined 40 H44V and 
airborne traffic situation displays and 
procedures applied to terminal aerial maneuvers 
[SiSi-C 8-158474 ] p01C2 479-210 .3 

4n analysis of long and medium-haul air 
passenger demand, volume 1 

[ 44S4-CB-152156 ] p0016 479-22062 

4n analysis of short haul air passenger demand, 
volume 2 

[ 44S4-CB-152157 ] p0016 479-22063 

4n economic model of the manufacturers' aircraft 
production and airline earnings potential, 
volume 3 

[44S4-C 8-152158] p0016 479-22064 

The impact of changing technology on the demand 

for air transportation 

[ 44S4-CB-152191 ] pOOl? 479-22065 

4 vind-tunnel investigation of tilt-rotor gust 
alleviation systems 

( 44S4-CE-152264 ] p0018 479-26062 

Paximizing storage stability of foods to be used 
for resupply in a controlled ecological life 
supply system: Evaluation of research 

[ 44S4-CB-158846 ] p0103 479-28880 

Experimental and theoretical studies on model 
helicopter rotor noise 

[ 44S4-CB-158844 ] p0018 479-28984 

VTOL controls for shipboard landing 

( B4S4-CB-162140 ] p0019 479-30193 

HiSSiCBOSETTS 041V., 48HBBST. 

Pioneer Venus radar mapper experiment 

p0067 479-24176 

Venus tectonics - knother earth or another Hats 

p0088 479-51498 

H4S54CH0 SBTTS 041V., BOBC1STEB. 

Lov tryptophan diet decreases brain serotonin 
and alters response to apomorphine 

pO 1 1 2 479-40672 

B4T8 EB4T1C4L SCIE4CES 40BTBBEST, I4C., BE1LBV0E, 

44 SB . 

Study, optimization, and design of a laser heat 
engine 

p005 9 479-16633 

H»X-PL4BCK-I4STITUT P0E4 4EBOIOB1E, 

K4TLE4B0BG-LI4D4O (VEST GEBB44T). 

Electromagnetic noise and radio vave propagation 
belov 100 kHz in the Jovian atmosphere. I - 
The equatorial region 

p0090 479-53033 

H4I-PL44CK-1ISTIT0T EOEB XEB4PBTSIE, HEIDHLBEBG 
(VEST G8RB44T) . 

Venus thermosphere - In situ composition 

measurements, the temperature profile, and the 
homopause altitude 

p0066 4 7 9-2416 l 

Upper limits on argon isotope abundances in the 
Venus thermosphere 

p 008 7 479-49623 

BCD044ELL 41BCB4ET CO., ST. LOOIS. BO. 

Evaluation of turbo-propulsion simulators as a 
testinq technique for fighter aircraft 
[4144 P4PEG 79- 1 149] p003 1 479-40480 


Thrust aad mass flov characteristics of four 36 
inch diameter tip turbine fan thrust vectoring 
systems in and out of ground effect 
[B4S4-CB- 152239] pool 7 479-26056 

BCDOBBBLL-DOOeLAS 4STB0440TICS CO., BOIT116TOI 

BE4CH, C4LIP. 

Biological specimen holding facilities for 
Spacelab experiments 

[ 14P P4PEB 78-56] p0104 479-11224 

BCDO4IBLL-DO06L4S 4STBOI40I1CS CO., ST. LOOIS, BO. 

Optimized cost/perf oraance design methodology. 
Volume 2: Data reviev and analysis. Book 5: 

Cost 

p0050 479-22137 

Development, fabrication and test of a high 
purity silica heat shield 

[44S4-CB- 152117] p0053 >79-29333 

B1CHIC44 041V., 444 4BBOB. 

Venus lover atmospheric composition - 
Preliminary results from Pioneer Venus 

p0067 479-24174 

The response of selected terrestrial organisms 
to the Hartian environment - 4 modeling study 

p0 108 479-27928 

The energetics of the ionosphere of Venus - 4 
preliminary model based on Pioneer Venus 
observations 

p0075 479-36427 

Plasma diffusion into the sake of Venus 

p0075 479-36429 

Composition and structure of the Venus 
atmosphere - Besults from Pioneer Venus 

p0080 479-40811 

Initial observations of the nightside ionosphere 
of Venus from Pioneer Venus Orbiter radio 
occultations 

p008 1 479-40829 

Comparison of calculated and measured ion 
densities on the dayside of Venus 

p0081 479-40832 

Pull-scale vind tunnel study of nacelle shape on 
cooling drag 

[4144 P4PEB 79-1820] p0033 479-47900 

Electrical hazards posed by graphite fibers 

p0087 479-50597 

Oxides of nitrogen and the clouds of Venus 

p0122 479-51499 

B144ESOT4 OBIT., HI B4E4POLIS. 

Small mass spectrometer vith extended 

measurement capabilities at high pressures 

p0062 479-20733 

Venus thermosphere - In situ composition 

measurements, the temperature profile, and the 
homopause altitude 

p0066 479-24161 

Elimination of chromite and novel sulfides as 
important carriers of noble gases in 
carbonaceous meteorites 

pO 108 479-26436 

BOT04OL4, I >C. , SCOTT? DALE, 44IZ. 

4 class of programmable satellite receivers 

p0077 479-38718 

hdLLABD B4DIO 4STB040BI OBSB4V4TOBI, C4HB4I0GB 

(E4GL44D) . 

in infrared study of the 4GC 7538 region 

p0084 479-45569 

BUBPHTS CB4TEB OP PL44ETOLOGI, CAL1P. 

Experimental studies of oblique impact 

p007 8 479-39314 

N 

44TI044L 4C4D4BT OP SCIBBC4S - 44TI044L BESB4BCB 

CODEC IL, 4BLI4GTOB, Vi. 

in improved synthesis of 2, 4, 8, 

1 0-textroxaspiro (5. 5) undecane 

[ 44S4-C4SE-4BC-11243-1 ] p0092 479-30375 

improved synthesis of polyformals 

[ 4iSi-CiSE-iBC- 11244-1 ] p0092 479-30376 

44 TI044L 4EB044DT1CS 44D SP4CE 4DHI4ISTB4TI04, 

B4SHIB6T04. D. C. 

observational program options and system 
requirements for the search for 
extraterrestrial intelligence /SET1/ 

p0105 479-12509 
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MM T I ON A L AERONAUTICS AND SPACI A PS 1 1 1 STEA T I ON 


CORPORATE SOURCE INDIA 


NATIONAL AERONAUTICS AND SPACI ADBIIISTIAT ION. 

CODDAID INST. PON SPACS STUDIES, III TOIE. 

Nature of the ultraviolet absorber lu the Venus 
clouds - Inferences based on Pioneer Venus data 

p0081 A79-40B21 

RATIONAL A El OR AOTICS AID SPACI ADHIIISTIATIOI. 

• upland SPACE PL1UHT CIITII, 6IIIIBILT, ID. 

Post Landsat-D advanced concept evaluation /PLACE/ 
[AIAA 79- 0944 J p007U A79-J4759 

The energetics of the ionosphere of Venus - A 
preliainary nodel based on Pioneer Venus 
observations 

p0075 A79- 36427 

Plassa diffusion into the sake of Venus 

p00?5 A79-3b429 

i on pari son of calculated and leisured Ion 
densities on the daysrde of Venus 

pOOBI A 79-40832 

Absorption of ehistlet node saves in the 
ionosphere of Venus 

pOOBI A79-40834 

Prasna m the Jovian current sheet 

pOU82 A 7 9-9 1293 

Properties and effects of dust, particles 
suspended in the Rattian ataosphete 

p0089 A79-52550 

SET1 - High sensitivity searches at NASA eith 
high speed tape recorders 

[IAr PAPIN 79-A-43] p 0090 A79-53436 

Intensities and N2 collision-btoadeninq 
coefficients avasured for selected 870 
absorption lines bet seen 715 and 737 ns 

p0091 A 74-54462 

NATIONAL AERONAUTICS AND SPACI A 1)81 1 1 STRA T ION. 

LAIGLET RESEARCH CENTER, HAHPTOI, VA. 

Structure of the ataosphete of Venus up to 110 
‘'iloaeters - Prellarnary results froa the four 
Pioneer Venus entry probes 

p00b 7 A79-74 1b9 

Theraal contrast in the ataosphete of Venus - 
Initial appraisal froa Pioneer Venus probe data 

pOOBO A 79- 4 08 1 0 

Particle deposition due to turbulent diffusion 
in the upper respiratory nysten 

p0 114 A79-48751 

An et pen ncnta 1 deter ainat ion of the cross 
section of the Svtngs band nystea of C3 

pOOHB A 79- 51171 

The vertical structure and thickness of Saturn's 
rinqs 

pOOtn A 14 52 132 

NATIOIAL AST80I0BY AND lOIOSPBERE CENTRE, ARBCIBO, 
PUERTO RICO. 

Nontesonance rotation of Venus 

p007b A 19- 3 7875 

SET1 High sensitivity searches at NASA vith 
high speed tape recorders 

(IAr PAPER 19 l-4<) pOOSO 479 53*36 

NATIOIAL AVIATION FACILITIES IIP Eft 1 REIT A L CUTER, 
ATLANTIC CITT, I. J. 

Siaulation study of the effect of 

fuel-conservative approaches on ATC procedures 
anj teiatnal atea capacity 

I SAP PAPER 780523] p0070 A79-10398 

Dyuaaic siaulation studies of fuel conservation 

procedures used in teiatnal areas 

pd 12 3 A 79- 2 358 1 

Siaulation study of the operational elfecta of 
f uo 1 -conser vat l ve approaches 

pOOJI 479-42800 

VAT10IA L CUTER FOR ATROSPINIIC RISIARCH, BOJLDIN, 

COLO. 

Properties of the stratospheric aerosol .ayet 
studied vith a one-d laens Iona 1 computer aodel 

p005 1 A79- 15107 

A one d r sen s lona 1 aodel describing aerosol 

fotaation and evolution in the stratosphere. I 
- Physical processes and aatheaatlcal analogs. 

II - Sensitivity studies and coaparisou vith 
obset vat tons 

p 00 7 5 A 79-35672 


NATIONAL LIST. OR AOIIO, BALT I RON N, 8D. 

Senescent changes in the riboaoaes of anlaal 
cells in vivo and in vitro 

pOlOB A79-27226 

NATIOIAL RISIAICM COUNCIL OP CANADA, HALIEAI (NOVA 

SCOTIA) . 

Autonoaous navigation systea 

[ NASA-CASI-ARC-11257- 1 ) p0036 179-33177 

NAVAL RISIAICH LAB., HAS HI NOTOI, D. C. 

Ultraviolet spectroscopy of Venus - Initial 
results Iron the Pioneer .enus orbiter 

pOOb 7 A79- 24165 

I ELLS IN EltillRERIHO AID RISIAICH, 1IC., 80DITAII 
Till, CA LIP. 

hethods of separation of variables is turbulence 
theory 

( NASA-CB-3054 ] p0049 179-10378 

NEVADA UI1V., LAS VIOAS. 

coaputation of aerodynaaic interference effects 
on oscillating airfoils vith controls in 
ventilated subsonic Hind tunnels 
[AIAA PAPER 79-0346] p0026 A79-11679 

NER TORN UIIV., I. I. 

Acceleration of transonic potential flov 
calculations on arbitrary aeshes by the 
aultiple grid aethod 

[AIAA 79-1*58] p0123 A 79-45262 

NIELSEN BIUIIEERIIG AID RESEARCH, IRC., I0UITAII 
VIII, CAUP. 

A dispersion relationship governing 
rncoapressi ble sail turbulence 

p0055 A79- 13176 

Coabinod strength and aeroelastic ving synthesis 
via constraint approiiaation 

(AIAA 79-0724] p002B A 79-2829 0 

Analytical aspects of Rsndoadec analysis 

(AIAA 79-0828 ] p0029 A79-29C .4 

Evaluation of aethods for prediction of 
propulsion systea drag 

[AIAA PAPER 79- 1 148 ] pOOJO A79-J8961 

operational annual for t vo-diaensional transonic 
code TSPOIL 

( NASA-CH-3064 ] p0014 N79-13007 

IORTHEASTBR* UIIV., BOSTOI, HASS. 

Binaiy classification of leal sequences by 
discreto-tiae systeas 

p008b A79-47977 

NORTHROP CORP. , HAVTUORIR, CALIP. 

Airciaft vake flov effect and horizontal tail 
buffet 

p0029 A 79-30482 

Soae observations on the aechanisa of aircraft 
ving rock 

p0030 A79-38135 

Study of aerodynaaic technology for VSTCL 

t ighter /attack aircraft: Horizontal attitude 

concept 

( NASA-CR- 152130] pO0 1 2 I 79- 10024 

Study of aerodynaaic technology tor VSTOL 
f ight et /a t t ack aircraft: Vertical attitude 

concept 

[ NASA-CR- 152131 ] pOOIJ 179-10026 

Investigation of steady and fluctuating 
pressures associated aith the ttausonic 
buffeting and ving rock of a one-seventh scale 
aodel of the P-5A aircraft 

( NASA-CH-3061 ) pOdl 4 N79- 13004 

o 

Olio DIPT. OP ECOIOHIC AID COHRUIITY DEV ILOPR AIT, 
COLUHBUS. 

Developaunt of a au It i-d 1 scipl 1 na r y ERIS user 
prograa in the state of Ohio. Voluae 1: 

F. incut l ve suaaaty 

[E79-I0187] p0044 179-22586 
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CORPORATE SOORCE IHORX 


Stl FRABCISCO UBIV.. 


OHIO STATE ORIV., COLORBOS. 

X couparison of kiues t he tic- tac t u»l and visual 
displays via a critical tracking task 

pO 125 179-29720 

The utilization of abelian point group symmetry 
in the graphical unitary group approach to the 
calculation of correlated electronic 
earefunctions 

pOOBB 179-51237 

The displaceaent field associated eith line 
forces in a cracked orthotropic body 

p0089 179-52737 

Evaluation of kinesthetic-tactual displays using 
a critical tracking task 

p0124 N79-17516 

OBECOR Ollt., EOGERK. 

Steady-state vortex-line density in turbulent He 
II counterflov 


p005 3 179- 10624 

Itoaic electron excitation probabilities during 
orbital electron capture by the nucleus 

p007 9 179-40492 

Relativistic L -shell Auger and Coster-Kronig 
rates and fluorescence yields 

p003 1 179-43023 

L-shell luger and Coster-Kronig spectra fron 
relativistic theory 

p0033 A79-47476 


P 

PARIS TI ORIt. (PSARCR). 

lloaic electron excitation probabilities during 
orbital electron capture by the nucleus 

p0079 179-40492 

PARTICLE RE1S0RIRG SISTEBS, BOOLDER, COLO. 

Rature of the ultraviolet absorber in the Venus 
clouds - Inferences based on Pioneer Venus data 

pOOB 1 179-40821 

Oxides of nitrogen and the clouds of Venus 

p0122 179- 51499 

PERRSTLV1RIA OBIT., PHILADELPHIA. 

Serendipitous solution to the problea of 
culturing Irabidopsis plants in sealed 
containers for spaceflights of long duration 

pOI 1 2 179-41704 

PHIS ICS IRTERRITIOIAL CO., SIR LE1RDR0, CALIF. 

Venus loser ataospheric coaposition - 
Preliminary results fron Pioneer Venus 

p0067 179-24174 

Coaposition and structure of the Venus 
ataosphere - Results fron Pioneet Venus 

pOOBO 179-40811 

PRIBCETOR ORIV., R. J. 

Onsteady thin airfoil theory for transonic floss 
sith eabedded shocks 

[1111 PIPER 79-0204 ] p0026 179-19597 

Onsteady airloads in supercritical transonic flovs 
[ 1111 79-0767] p002 8 179-29021 

Linearization of unsteady transonic flovs 
containing shocks 

p0029 179- 30604 

The influence of feedback on the aeroelastic 
behavior of tilt proprotor ircraft including 
the effects of fuselage notion 

[ RAS1-CR- 15B778 ] p0018 B79-2712S 

in in-flight sinulator investigation of roll and 
yas control pover reguiresents for STOL 
approach and landing: Developaent of 

capability and preliminary results 
[ R1SA-CR- 152307 J p0018 R79-29196 


R 


1 one-dinensional model describing aerosol 

formation and evolution in the stratosphere. I 

- Physical processes and aatheaatical analogs. 

II - Sensitivity studies and comparison vith 
observations 

p0075 179-35672 

RAIL CO., BALTIRORE, HD. 

Baintenance cost study of rotary sing aircraft, 
phase 2 

[ RASA-CR-152291 ] p0019 R79-30138 

RASOR ASSOCIATES, IRC., S0RRTVALB, CALIF. 

The TELEC - 1 plasma type of direct energy 
converter 

p0059 179-16629 

RERSSELAER POLITECHRIC IRST. , TROT, R. I. 

HCR - A plausible source of purines, pyrimidines 
and asino acids on the primitive earth 

p0107 179-20264 

Chenical evolution. XXII - Pyrimidines from 
hydrogen cyanide 

pOIII 179-37939 

ROCHESTER ORIV., R. T. 

Laser-enhanced dynamic in molecular rate 
processes 

p0059 179-16637 

Overviev of laser applications to chenistry 

p00 7 1 179-28129 

Laser-stimulated migration of adsorbed atoms on 
solid surfaces 

p0079 179-40056 

Theory of molecular ra e processes in the 
presence of intense laser radiation 

p0079 179-40600 

On the interveaving of partial cross sections of 
different parity 

p0088 179-51236 

Seaiclassical theory of electronically 
nonadiabatic transitions in molecular 
collision processes 

[ RASA-CB-158776 ] p0052 R79-27944 

ROCKVRLL IRTBA RATIORA L COBP., COLORBOS, OHIO. 

Lov speed vind tunnel test of ground proximity 
and deck edge effects on a lift cruise fan 
V/STOL configuration, volune 1 

[ RASA-CR- 152247] p0018 R79-28141 

Lov speed vind tunnel test of ground proximity 
and deck edge effects on a lift cruise fan 
V/STOL configuration, volume 2 

[ E1SA-CB- 152248 ] pOOI8 R79-28142 

EOS BELL PARK REBORIAL IRST., BOFFALO, R. T. 

Configurations of base-pair complexes in solutions 

p0107 179-26370 

optisun geometries and relative energies for 
guanine, the laino-enol tautomer of guanine, 
the enol tautomer of guanine, adenine, and the 
imino tautomer of adenine as found by the 
R1HDO/2 SCF BO method 

p0107 179-26371 

in optimized potential function for the 
calculation of nucleic acid interaction 
enerqies. I - Base stacking 

p0 1 09 179-32252 

in approach to the origin of self-replicating 
system. I - Inter molecu lar interactions 

pOIII 179-37948 

iaes interactive molecular aodel building systea 

- 1 3-D computer modelling systea applied to 
the study of the origin of life 

pOIII 179-37949 

1 aodel for stereospecific recognition of 
purines as an eleaent of a DR1 polypeptide 
recognition code 

pOIII 179-37950 


R IBP D ASSOCIATES, HARIRI DEL BET, CALIF. 

Effect of the reaction 802 ♦ 03 yields OB • 202 
on stratospheric ozone 

p0054 179-11633 

Properties of the stratospheric aerosol layer 
studied vith a one-dinensional computet model 

p0057 179-15107 

Reservoirs of ataospheric chlorine - Prospects 
f ox HOC 1 reals it.! 

p0058 179-15801 

SSTs, nitrogen fertiliser and stratospheric ozone 

pOObO 179-18321 

Slsulated lidar return rros a one-dimensional 
stratospher lc aerosol aodel 

p0070 179-27857 


s 

SUIT LODIS ORIV. , BO. 

Limb blood flov - Rest and heavy exercise in 
sitting and supine positions in nan 

pO 1 1 3 179-43208 

SIR DIBGO STATE ORIV., CALIF. 

Production and analysis of thermal deconposit ion 
products fron polymeric materials 

p0065 179-23853 

SIR F R A VC 1 SCO ORIV., CALIF. 

Effect of pyrolysis tesperature and air flov on 
toxicity of gases fron a polystyrene pclyaer 

p0069 179-26581 
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SAB JOSE STATE COLL. PO08DATIOI 


COS POBAT H SOOICE I IDEA 


Tozicity ot pyrolysis gases froa polyozyaethylune 

p00o9 A79-26582 

Effect of pyrolysis tr-npet at ui e and air flo« on 
tosiclty of gases froa Douglas fir in DSP 
to licit y tost 

p0069 A79-265B3 

Height control and lustraint of laboratory rats 

p0069 179-26584 

Effects ot high* LET nuou /Rc-20/ particle 
radiation on the brain, eyes and other head 
structures ot the pot: hot souse - A 
histological study 


pOlli A79-44798 

HZE-particle dosiaetty 

p0094 874- 1 1b58 

Space radiation dosiaetry onboard COSHOS 930: 

OS portion of experiment R-206 

p 0096 879- 1 1677 

518 JOSE STATE COLL. EOtMDATIOB, CA LI P. 

A study to exaaine the feasibility of using 
surface penetrators for aineral exploration 

pOO 39 879-13473 

SAB JOSE STUB 08 t V . , CA LI P. 

Effect of the reaction H02 « 03 yields OH * 202 
on stratospheric oxone 


pU05 4 A 79- 1 1 63 3 

SSTs, nitrogen fertiliser and stratospheric ozone 

pOObd A79-1B32I 

obser tat ions ot secondary spect rophotuaetric 
standards in the vavelength range beteeen 5840 
and 10800 A 


pOObJ A79-2 1 364 

Cosarc lay ionization ot the Julian ataosphere 

p0089 A79-52815 

Perpetual factors involved in pertoraance of air 
traffic controllers using a aicrovate landing 
systea 

p0098 879-15626 

Process for the preparation of nee elastoaeric 
polytria tines 

[ R1SA-CASEARC-11248-1 ] p009 1 879-22301 

SAB JOSE STATE Oil*. PO08DATIUB, CALIP. 

The 1 ,2 :4-oxadiazole elastoaers 

( RiSA-CASE-ARC- 11253-1 ] p0092 879-22302 

The role of cognitiee snitching in head-up 
displays 

[ 8A SA-CB- 3137 ] pO 10 3 879-33851 

SA8TA BA BRA 8 A RESEARCH CEIT'.R, OOLETA, CALIP. 

0e:0a and Ge:Be phot or und uct ire detectors for 
far inflated astronoay fioa a space platforn 

p0J58 A79-15940 

SCIE8CE APPLICATIOBS, I8C., 18T1BE, CALIP. 
Tberaostructuial design or a ca r bon -cal bon 
heatshield tot a Jovian entty 

[AIAA 79-0920 ] pOIIO A79-34741 

SLOAR-EBTTERIRG 1 8ST. PUR CABCER RESEA8CB, BE8 TORE. 

The response of selected terrestrial organises 
to the Haitian environaent - A node ling study 

p0108 A 79- 2 7928 

SPECTROB DEV EL0PBE8T LABS., IRC., COSTA RESA, CALIP. 

Transonic f Ion about a t no-d i a* ns i ona 1 airfoil 
inviscid and turbulent tlon properties. 

1 A I AA PAPER ’X 1 1 17 J p0023 A 79- 18100 

An investigation of transooic turbulent boundary 
layer separation generated on an azksyaaetrlc 
flon aodel 

(AIAA PAPER 79- 1479] p003J *79 46664 

Transonic lion past a syaactticul airfotl at 
high angle ot attach 

(AIAA PAPER 79-1500 ] pOOJl *79- 46694 

Laser ve lot- i Be 1 1 y and holographic inter feruact r y 
aeasureaents in transonic flons 

p0035 *79-49039 

Feasibility study of transit photon correlation 
aneaoaatnr for *acs Research Center unitary 
ntnd tunnel plan 

( BASA-CH- 152238 ] p0015 B79-201«0 

SI I 1 RTERIAT 104 AL CORP., RIILO PARE, CALIP. 

Suggested approach for establishing a 

t ehabi 1 it a » i on engineering lufotaatron service 
fur the state ot California 

[ RA5A-CA- 152198 ] p000 3 879-12951 

Tvo aeaeuivs of perfoi nance in a peg-iu-hole 
aanipulation task vith force feedbac* 

1*0102 8 1 • i ; sot, 

5TABPOID JOIBT 1 8 ST. FOR SURFACE AID 
R 1CI0STR OCT URAL IB . PARCH, HOPPBTT PlILb, CALIP. 

Rate rguatlon tot desorbing particles 

pUObri *79-25104 


Rucleation, growth, and poatdeposltion theraally 
induced epitazy of gold on sapphire 

p0075 A 79-37 164 

Bonding of nitrogen atoas on Cu/001/ surfaces - 
4 cluster approach 

p0078 179-39950 

The study of ' aicrosu rf aces' using thermal 
desorption spectroscopy 

p0087 A79-50015 

The structure of saail, vapor-deposited 
particles. 11 - Bxperiaental study of 
particles vith hexagonal profile 

p0068 179-51695 

Crystallography ot decahedral and icosahedtal 
particles. II - High syuaetty orientations 

p0088 A79-51696 


STA8PORD UR1V. , CALIP. 

A structure suitable for isplesenting digital 
filters vith poles near z » ♦! 


p010b 179- 1 3349 
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